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Several  of  the  foreign  governments  have  de|x>sited  with  the  library 
complete  sets  of  their  patent  office  publications.  There  are  on  the  shelves 
for  reference  file$.  of  the  spc^fications  of  the  patent  office  of  Great  Britain 
since  the  year  1617,  of  FranCc  since  1 791,  of  Switzerland  since  1888,  of  the 
United  States  since  1790.  Abstracts  of  the  patents  granted  by  Germany, 
Russia,  Canada,  Australia,  Hungary  and  Austria  can  also  be  consulted.* 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  teichnical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and 
from  States  and  municipal  authorities  and  corporations.  These  embrace 
publications  relating  to  public  works ;  official  reports  relating  to  geology,  the 
mining  and  metallurgical  industries,  agriculture,  public  health,  municipal 
engineering;  reports  of  railway  and  other  transportation  companies,  mann- 
facturing  corporations,  etc 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has 
devoted  systematic  effort  to  the  task  of  completing  the  files  of  its  important 
serial  publications.  In  this  work,  the  committee,  with  the  substantial  assist- 
ance of  several  liberal  contributions  of  money  from  generous  friends  of  the 
Institute,  has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  74,668  volumes  and  16,597 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student, 
the  scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less 
indispensable  as  an  aid  in  pursuing  their  investigations. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend^  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — ^as  urgent  then  as  to-day — felt  by  inventors  and 
discoverers,  of  some  competent,  trustworthy  and  impartial  body,  to  whom 
they  could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  con- 
fidently rely  for  an  opinion,  as  to  the  usefulness  of  their  inventions  and 
discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Sub- 
sequently the  name  of  the  Board  of  Examiners  was  changed  to  the  "  Com- 
mittee on  Inventions." 
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The  prospectus  of  the  new  publication,  which  was  issued  August  it 
1B25,  announced  the  fact  that  "  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

AND 

MECHANICS'  MAGAZINE, 

Under  the  Patronage 

of  the 

Franklin  Institutb.  or  tbb  State  or  Pbnnsylvania.  wor  tub  promotion  or  thb 
Mechanic  Arts.  Edited  by  Dr.  Thomas  P.  Jones.  PRorESSOR  or 

Mechanics  in  the  Institute." 

■ 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was* 
**  to  diffuse  information  on  every  subject  connected  with  il^seful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "  Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
t^ose  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  spedal  atten- 
tion to  the  preservation  of  the  record  of  patents  in- the  pages  of  the  Journal. 
This  circtmistance  has  since  proved  >  of .  xonsiderahlc  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation :  .    ,   -     - 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period,  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States,  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were  published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  i8a6- 
1827,  and  the  Journal  op  The  Franklin  Institute,  1828  to  the  present  time; 
190  volumes  in  all,  with  a  General  Index,  1826  to  1885,  and  three  deceniiia] 
volumes  covering  the  years  1886  to  191 5,  inclusive. 

In  its  present  form,  the  Journal  is  an  octavo  of  over  150  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly— January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 

THE  SCHOOL  OF  MECHANIC  ARTS 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  G>mmittee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 
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foand  it  adYantageoas  gnduaUy  to  modify  its  plans  to  adapt  them  tp  tiie 
dianges  of  the  tunei.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  die 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  latest  advances  in  the  useful  arts  and  the  sdenoes 
bearing  diereon;  and.  to  this  end,  the  committee's  efforts  each  year  art 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation  The  Franldin  Institute  has  given  free  to  the  public  thousands 
of  lectures  by  distinguished  scientists  and  technologists  on  scientific  and 
technological  subjects  in  addition  to  numerous  popular  and  illustrated  ad* 
dresses  on  subjects  of  immediate  interest  to  the  public  and  germane  to  the 
topics  of  the  day. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are  held  once 
each  month,  except  during  the  summer.  At  these  meetings  great  inven- 
tions and  discoveries,  important  engineering  projects,  and  notable  achieve- 
ments in  all  fields  of  scientific  progress  are  presented,  exhibited  or  discussed. 
Many  of  the  epoch-making  inventions  have  been  shown  in  their  experi- 
mental stages  at  these  meetings — as  the  phonograph,  the  electric  light,  the 
typewriter,  liquid  air  apparatus,  machine  telegraphy,  etc 

^.  EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufactures  was  held  in  October, 
1824,  in  Carpenters'  HalL 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the 
first  of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic 
Hall,  on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto; 
and  the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at 
Ninth  and  Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850, 
made  it  necessary  for  the  managers,  for  several  years,  to  adapt  themselves 
to  less  desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a 
time  for  want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  In- 
stitute, and  a  forttmate  circumstance  enabled  the  managers  to  signalize  the 
event  by  holding  an  exhibition,  which  proved  from  every  point  of  view  an 
eminently  successful  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for 
many  years  occupied  as  a  freight  station.  Over  268,000  visitors  attended  thia 
exhibition. 
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Successful,  however,  as  y/as  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  .which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  £!lectrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  'was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Commercial  Museum  of  Philadelphia  in  the  man- 
agement of  the  National  Export  Exposition  of  1899. 


SOME  INSTANCES  O^  THE  mSTITUTE'S  WORK 

(CHRONOLOGICALLY  STATED) 


1824.  It  held  the  first  Exhibition  of  American  Manufactures  in  Car- 
penters' Hall  on  October  18,  19,  20.  Silver  medals  were  awarded  for  ttee!* 
domestic  carpetings,  straw  and  grass  bonnets,  etc 

Gasses  were  established  in  Chemistry,  Mechanics,  Natural  Historyt 
Architecture,  Mathematics,  and  Drawing. 

The  first  course  of  lectures  commenced  April  28  and  was  held  in  the 
Academy  Building,  Fourth  Street  near  Arch. 

1826.  In  January  the  first  number  of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones,  who  two  years 
later  became  Superintendent  of  the  United  States  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6th  a  High 
School,  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October. 

Thirty-four  thousand  visitors  attended  the  Institute's  Third  Industrial 
Exhibition  during  its  four  days'  progress. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report, 
giving  costs,  methods  of  operation,  etc 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power  (water  wheel  experiments). 

1830.  Committee  appointed  to  inquire  into  causes  of  the  explosion  of 
steam  boilers. 

1831.  Joint  Committee  of  The  Franklin  Institute  and  American  Philo- 
sophical Society  first  began  systematic  meteorological  observations  in  aid  of 
agricultural  and  other  interests. 

1832.  Commission  appointed  to  examine  into  the  resources,  including 
agricultural,  of  Pennsylvania,  an  action  which  led  to  a  Geological  Survey 
of  the  State. 

Notable  paper  in  Journal  of  The  Franklin  Institute  by  Professor 
Walter  R.  Johnson  on  "The  Strength  of  Steam  Boilers." 

The  Secretary  of  the  Treasury  of  the  United  States  requested  a  further 
extension  of  the  Institute's  inquiry  into  the  causes  of  the  explosion  of  steam 
boilers  to  include  the  prevention  of  steam  boiler  explosions. 

Committee  appointed  to   investigate    the    strength    of    materials.     This 

committee  devised  apparatus  of  various   forms  for  the  testing  of  metals. 

steam  boilers,  building  materials,  etc 

The  Institute  was  requested  by  the  State  Legislature  to  examine  and 
report  upon  the  then  existing  system  of  weights  and  measures. 
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to  give  prompt  ^ind  full  effect  to  the  same.    .(The  beginning  of  the*  Second 
Geological  Survey.)  .'.-,{; 

Committee  on  Conflagrations  and  Deaths  from  Petroleum  Used):in 
Lamps.  A  full  report  Resolutions  were  sent  to  the  Governor  and  Legis- 
lature, requesting  the  appointment,  of  a  commission  to  investigate  the  sub)- 
ject,  determine  tests,  and  to  make  laws  relating  to  the  burning  of  oils 
in  lamps. 

1874.  Fiftieth  anniversary.  Held  great  industrial  exhibition  at  Thirteenth 
and  Market  Streets — ^the  site  of  the  Wanamaker  store. 

1875.  City  Councils  appropriated  money  for  the  expenses  of  an  expert 
commission  to  be  nominated  by  The  Franklin  Institute  and  to  act  in  con- 
junction  with  the  Chief  Engineer  of  the  Water  Department.  To  this  com- 
mission was  referred  the  subject  of  the  present  and  future  water  supply  of 
Philadelphia. 

1876.  The  Pennsylvania  Museum  and  School  of  Industrial  Art  housed 
and  fostered  by  the  Institute. 

1882.  Report  of  the  Special  Committee  on  the  pollution  of  the  Schuylkill 
River  presented  its  report  suggesting  the  construction  of  an  intercepting 
sewer  along  the  Eastern  banks  of  the  Schuylkill  from  Manayunk,  with  an 
outlet  below  the  densely  populated  portions  of  the  city. 

1883.  Special  Committee  on  the  prevention  of  fires  in  theatres  presented 
an  exhaustive  report  which  contained  thirty-eight  recommendations  intended 
to  make  places  of  amusement  more  safe. 

1884.  Without  Federal  or  State  aid  the  Institute  held  the  first  great 
International  Electrical  Exhibition. 

The  first  International  Conference  of  Electricians  was  held  during  the 
progress  of  the  exhibition. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine 
the  characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used. 

The  organization  of  The  American  Institute  of  Electrical  Engineers 
this  year  resulted  from  the  holding  of  the  Electrical  Exhibition  and  the 
International  Conference  of  Electricians  held  under  the  auspices  of  the 
Institute. 

1885.  Novelties  exhibition  held  in  the  buildings  erected  for  use  of  the 
electrical  exhibition. 

1887.  The  Institute  organized  the  Pennsylvania  State  Weather  Service. 
Voluntary  observers  made  regular  reports  on  the  weather  conditions  of  the 
State.  An  appropriation  was  made  by  the  State  to  cover  cost  of  clerical 
services  and  printing.  The  service  was  in  operation  until  1891,  when  the 
State  discontinued  the  appropriation. 

1890.  Joseph  M.  Wilson's  voluminous  report  on  schools,  with  particular 
reference  to  trade  schools,  appeared  in  the  Journal  of  The  Franklin 
Institute  during  the  year.  (This  report  served  as  a  basis  for  the  organiza- 
tion of  the  Drexel  Institute.) 

1894.     Germantown  Jtmction  branch  of  the  drawing  school  established. 
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1897.  A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
delphia requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Com- 
mercial Museum  of  Philadelphia. 

igoi.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  waterways, 
particularly  the  Chesapeake  and  Delaware  Canal. 

191 4.  Conducted  meeting  in  Philadelphia  celebrating  thirtieth  anniver- 
sary of  the  International  Electrical  Exhibition. 

1915.  First  awards  of  The  Franklin  MedaL 

191 7.    Established  and  maintained  ai  recruiting  and  examination  station 
for  applicants  for  admission  to  the  aviation  service  of  the  United  States  Army. 
Established  School  of  Navigation  for  the  United  States  Shipping  Board. 
Conducted  Free  Radio  School  for  men  of  the  selective  draft 
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OF  THX  STATS  OF  PBMMSTLVAMIA  FOR  THB  PROMOTIOM  OF  THB 

MBCHAMIC  ARTS 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty-four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
said  corporation,  and  all  such  persons  as  may  hereafter  become  members 
thereof,  shall  be,  and  are  hereby  created,  a  body  politic  and  corporate  by 
the  name  of  "  The  Franklin  Institute  of  the  State  of  Pennsylvania  fcmi 
THE  Promotion  of  the  Mechanic  Arts,"  and  shall  have  perpetual  succession, 
be  able  to  sue  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
common  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
be  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lease,  mortgage,  pledge,  en- 
cumber, or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them; 
provided,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  hy 
them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  such  manner,  subject  to  such  payments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the 
formation  of  cabinets  of  models,  minerals,  machines,  materials  and  products* 
by  exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they 
may  judge  expedient 
28 
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Sec.  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
it  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
vote  of  two-thirds  (fS)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of  Managers;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  shall  also  approve. 

Sec.  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec.  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charges  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  1^ 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

The  principal  and  interest  of  all  trust  funds  shall  not  be  liable  for  debts 
of  the  Institute  but  shall  be  devoted  to  its  continuance  and  preservation. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year» 
said  Board  of  Trustees  shall  present  report  of  their  proceedings  and  a 
detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accounting. 

Sec.  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months'  special  notice,  at  which  the  holders 
of  nine-tenths  (Vi«)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts:  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance.       ^ 
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surrender  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sec  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Boar4  of 
Managers  before  the  certificate  can  be  issued.  ^     I  .,  ■.• 

Sec.  9.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona- 
tions, or  forfeiture  shall  at  once  be  cancelled. 

Article  III. — Members, 

Section  i.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec.  2.  The  privileges  of  membership,  other  than  associate  membership, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec.  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  Dollars; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 

Sec.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec.  5.  Associate  members  shall  be  over  seventeen  and  under  twenty- 
five  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  the  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Sec.  6.  Annual  contributors,  whether  resident,  non-resident  or  associate 
members,  shall  be  elected  by  the  Board  of  Managers. 

Sec.  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  Board  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.    They  shall  pay  no  dues. 

Sec.  8.  Life  members,  whose  membership  shall  not  be  transferable,  may 
be  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Xon-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  one  year. 

Sec.  0-  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be  granted 
by  the  Board  of  Managers  to  any  one  who  shall  contribute  to  the  Institute 
for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sec.  10.  Xon-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.  Transfers 
of  membership  from  the  resident  to  non-resident  class  may  be  granted  by 
the  Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  m*tTnf>*tr  from  the  city  for  a  period  of  not  less  than  one  year. 
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One  Manager,  to  be  known  as  the  Alumni  Manager,  shall  be  elected  in 
January  of  every  third  year,  beginning  in  the  year  1910,  by  the  Alumni  Asso- 
ciation of  the  Institute,  to  serve  for  three  years.  A  vacancy  in  this  position 
shall  be  filled  by  election  in  the  same  manner  for  the  tmexpired  term. 

The  Secretary  shall  be  elected  by  the  Board  of  Managers  at  their  first 
stated  meeting  after  the  annual  election  each  year. 

Sec.  2.  All  elections  for  officers  of  the  Institute  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy,  nor  received  from  a  member  in  arrears. 

Sec  3.  Nominations  for  the  annual  election  for  officers  shall  be  presented 
in  writing  at  the  stated  meeting  in  the  month  of  December.  Each  nomination 
paper  must  be  signed  by  at  least  two  members  in  good  standing,  who  shall 
certify  that  the  candidate  will  serve  if  elected.  After  the  nominations  are 
closed,  the  President  shall  appoint  three  memt)ers,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall 
promptly  be  posted  at  the  Institute  and  incorporated  (with  directions  for 
voting)  in  a  ballot  to  be  sent  to  each  member  by  the  Secretary  at  least  one 
week  1>efore  the  date  of  the  election.  Kach  ballot  shall  be  accompanied  by  a 
return  envelope  addressed  "  To  the  Tellers  of  Election,'*  and  provided  with 
a  space  for  the  signature  of  the  member  voting. 

Sec.  4.  On  the  date  of  the  annual  election,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and 
shall  count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the 
ballot  box  before  8  o'clock  p.m.;  and  when  the  count  is  completed  they 
shall  report  to  the  annual  meeting  of  the  Institute  the  total  number  of 
ballots  cast,  together  with  the  number  of  votes  received  by  each  candidate 
Thereupon  the  presiding  officer  shall  announce  the  names  of  the  candidates 
who  received  the  plurality  of  votes  for  each  office,  and  shall  declare  them 
elected  officers  of  the  Institute  for  the  ensuing  terms. 

Article  VII. — President 

It  shall  be  the  duty  of  the  President,  or,  in  his  absence,  of  one  of  the 
Vice-Presidents,  in  order  of  seniority  of  election,  or,  in  their  absence,  of 
a  President  to  T>e  chosen  pro  tempore,  to  preside  at  all  meetings  of  the 
Irt*:vj*e  i.r.'i  of  the  Board  of  Managers. 

• 
Article  VIII. — Secretary. 

^^tt:'.^  :     The  Secretary  of  the  Institute  shall  be  a  person  of  scientific 
->r.**      r.t  *y.iV:  r-^ceive  such  salary  as  may  be  fixed  by  the  Board  of 


-^:.  2  }•*  *-.*!!  have  general  charge  and  supervision,  subject  to  the 
h'.-i,":  '.:  l'r«-;c^*r!  of  all  the  work  of  the  Institute,  and  of  its  library, 
":.-*'-"    ':iV.rs-^r;>^    ir.^t  property  in  general. 

'. L',  '.  •:>  *.'"<"  W*^/  'h«j  jrinutes  of  all  meetings  of  the  Institute:  and 
'.'-:<     -,.-.'- ™  i"  V*  *!-:•:**  y«ijally  pertaining  to  the  office  of  secretary. 

'. '/.  c  '•'-•:  ".''y.'  V  €r  o^cto  a  member  of  the  Board  of  Managers  and 
'.    \       .<•.'."!>■  v.--.- —  •r**^  of  rhe  Institute. 


^  *:;/'»•"    V-'     tiftJr  yrrwjbK^n^*    itiut    erf    lit    OXiCTJUL     if    tiit 


':■/    i;     'i'lA:}    fiiattl  iiVjC    i»"Urt.»:C   ritt-r:;?^    '.cii*    —    *a*=.   apznrr.      T^k? 
hiuA    ''/f,":'  *.!i*:ir  v»n  *ifijtJ»:yt.  frzxx^,  tij*  Ciir-TSi::.    wj:    »»--=^"    :e 
<»»rir  v:  ♦iif:  Jiisii'.tiw:.  or  jc  bit  iVMrsot.  u  yr'^-i  i'jfi  ::r  =.  >-mrri*  "alL 

'-»/    <     A  I;   I'^csotCKi   Js  tr**:  ?^ATC  of  Mi=i«*r§  t^a"   :•*  fliei  ^7  as 

Aj^cix  XL — Au4iii. 
''  '*  i»v.w?:'t  '^f  r}^  7-*at«-!:r*T  asf!  Board  of  Tr:ir:«*  sihiZ  :••  isfhed 

Mtn.'ZJk,  'All. — Cimmitir/s  of  :kt  lt.::i:%:€. 

\t/.iy,s  :.  l/*^r*:  ir-ail  Ix:  the  folio  wing  San^big  C:r:  :::;::€«-  each  to 
'/^  if  ^/  i*-?^  rf**:trji>^t,  lo  be  kpi^yinte^f  by  the  Pre$i<ien:.  at  the  frst 
«fv'  ♦.•-:  i.M;*itJ  ^kdiorj,  who  may  be  a:de4  in  his  choice  by  -01 
"4.^.*  ^*  *hf;  ^^SiTstakl  xn^ettng.  All  members  notified  of  their  a;:f>oh:tizieixt  to 
4'/  v/r.';.'-',:'^*:^,  if  xli^ry  do  not  decline  before  the  next  state-i  meeting,  shall 
V    '.'.MX-^f-.d  rf**:fnJ>frrf  thereof: — 

/,  ''-wj  the  Library. 
2.  On  ilie  Muifrum, 
'^  On  Meetings, 

./  2  'l's.':j*:  tJiaJl  \jt  a  Committee  on  Science  and  the  Arts,  c^csiiting 
',•  >../•/  ru^,tfii/^T\  of  the  Institute,  who  shall  pledge  themselves  by  their 
4.'.'/'^^ktJ^,  of  m^itnl/erthfp  to  ptTiorm  such  duties  as  may  devolve  upon  them 
4' ':  *'/  f:t*a;n  by  their  lal>ors  the  scientific  character  of  the  Institute. 

V : '  /  tKal!  f>e  elected  by  the  Board  of  Managers  at  its  stated  meeting  on 
"'  'y,  st*\t  'ti''Axi'',%Azy  oi  Januarj',  twenty  members  being  elected  each  year 
'.  -''  /*-  i*fT  three  years, 

';  f.  \^',r*rikry  *hall  report  to  the  Board  of  Managers  at  said  meeting 
•  '  .f;.*,':r  of  vacancies  on  the  Committee  from  any  cause,  and  the  names 
',<  •  ',  '-  v/J;o*,e  term«j  expire  that  year,  together  with  the  record  of  their 
.»  *' ■ '.ijf.'/T  ;ft  meHing^  of  the  Committee,  and  a  brief  summary  of  their 
;,.;■*.'  ,:,jiMon  in  the  work  of  the  Committee  and  its  sub-committees.  Vacancies 
',"  ,rr;r.if  d<jrin(f  any  year  may  be  filled  by  the  Committee  itself  by  election  of 
r''tf.',*T^  to  frv.  unit)  the  following  January. 

'//i»Mii  oti*-  month  aft<*r  the  Annual  Election,  the  Committee  shall  hold 
.)      "•ir.;/  ui  wfiirh  U  nhall  elect  a  Chairman  for  the  current  year. 

?•  ^\titU  be  ihf.  duty  of  the  Committee  to  investigate  and  report  upon  any 
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They  shall  be  governed  by  such  rules,  not  inconsistent  with  these  By- 
Laws,  as  may  be  adopted  by  them  respectively. 

The  Committees  on  the  Library,  on  Meetings,  and  on  Science  and  the 
Arts,  shall  meet  at  least  once  in  each  month,  except  in  July  and  August. 

Sec.  4-  No  bills  for  expenses  incurred  by  committees  shall  be  paid 
unless  approved  by  the  Committees  which  incurred  them. 

Article  XIII. — Meetings. 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third 
Wednesday  of  each  month,  except  in  June,  July.  August,  and  Septem- 
ber. That  on  the  third  Wednesday  in  January  of  each  year  shall  be  the 
annual  meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve 
members  of  the  Institute.    Fifteen  members  shall  constitute  a  quorum. 

Article  XIV. — Order  of  Business. 

Skctiox  I.  The  stated  meetings  of  the  Institute  shall  he  held  at  the 
hour  of  8  o'clock  p.m. 

Sec.  2.    The  order  shall  be  as  follows: 

1.  Reading  of  the  Minutes. 

2.  Reports  from  the  Board  of  Managers. 

3.  Reports  from  the  Standing  Committees,  etc. 
(i)  On  the  Library. 

(2)  On  the  Museum. 

(3)  On  Meetings. 

(4)  On  Science  and  the  Arts. 

4.  Reports  from  Special  Committees. 

5.  The  paper  announced  for  the  evening. 

6.  The  Secretary's  report. 

7.  Deferred  business. 

8.  Consideration  of  new  business. 

Sec'  3.  At  the  annual  meeting,  the  tellers'  report  may  be  received  and 
read  by  the  Secretary  immediately  after  the  conclusion  of  any  number  of 
the  order  of  business. 

Sec.  4.  The  order  of  business  may  be  altered  for  any  meeting  by  a 
vote  of  two  thirds  of  the  members  present  thereat. 

Article  XV. — Rules. 

The  Institute,  at  its  meetings,  shall  be  governed  by  Roberts'  Rules 
of  Order. 

Article  XVI. — Organisation  and  Government  of  Sections. 

Section  i.  For  the  promotion  and  encouragement  of  manufactures 
and  the  mechanic  arts,  as  well  as  of  the  .sciences  connected  with  them,  members 
of  the  Institute  may  form  sections  and  hold  meetings  in  such  rooms  as  may 
he  provided  for  them  by  the  Board  of  Managers.    These  sections  shall  be 
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Sec.  9.  Each  section  shall  determine,  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec.  10.  Papers  read  and  lectures  delivered  before  any  section  and 
approved  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them,  shall  be  published  in  the  JouB>rAL 
of  the  Institute. 

Sec.  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  The  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  The  Franklin  In- 
stitute as  sections,  shall  furnish  a  list  of  such  of  their  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec.  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter.  By-Laws  and  usages  of  the  Institute. 

Article  XVII. — Amcndmettts. 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  in  writ- 
ing, signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  be  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted :  except  that  amendments  to 
Article  II,  relating  to  capital  stock,  must  (subsequently)  be  ratified  by  a 
majority  of  the  stock  represented  at  a  meeting  specially  called  for  thir 
purpose. 

BY-LAWS  OF  THE  BOARD  OF  MANAGERS 

(As  Amended  June  8,  1910.) 

Section  i.  Officers. — The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Board.     Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec  2.  Meetings. — The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Science  and  the  Arts: 
and  appointing  an  Actuary,  Standing  Committees,  etc.,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  secon  1  Wednesday  of  each 
month,  at  3.30  o'clock  p.m. 

Sec.  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act.  such  special  meeting  shall  be  called 
by  the  Actuary. 

Sec.  4.  Actuary. — An  Actuary  shall  be  appointed  by  the  Board  at  their 
first  meeting  after  the  annual  election.    He  shall  keep  a  correct  record   of 
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Sec.  9.  Each  section  shall  determine,  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec.  10.  Papers  read  and  lectures  delivered  before  any  section  and 
approved  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them,  shall  be  published  in  the  Journal 
of  the  Institute. 

Sec.  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  The  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  The  Franklin  In- 
stitute as  sections,  shall  furnish  a  list  of  such  of  their  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec.  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter,  By-Laws  and  usages  of  the  Institute. 

m 

Article  XVII. — Amendments. 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  in  writ- 
ing, signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  be  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted ;  except  that  amendments  to 
Article  II,  relating  to  capital  stock,  must  (subsequently)  be  ratified  by  a 
majority  of  the  stock  represented  at  a  meeting  specially  called  for  thi? 
purpose. 

BY-LAWS  OF  THE  BOARD  OF  MANAGERS 

(As  Amended  June  8,  19 10.) 

Section  i.  Officers. — ^The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Board.    Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec.  2.  Meetings. — The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Science  and  the  Arts: 
and  appointing  an  Actuary,  Standing  Committees,  etc.,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  secon-l  Wednesday  of  each 
month,  at  3.30  o'clock  p.m. 

Sec.  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act,  such  special  meeting  shall  be  called 
by  the  Actuary. 

Sec.  4.  Actuary. — An  Actuary  shall  be  appointed  by  the  Board  at  their 
first  meeting  after  the  annual  election.    He  shall  keep  a  correct  record  of 
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4.  Report  from  Standing  Committees,  and  action  thereon 

(o)  On  Instruction. 

(b)  On  Election  and  Resignation  of  Members. 

(c)  On  Stocks  and  Finance. 
(J)  On  Publications.' 

(e)  On  Exhibitions. 

(/)  On  Sectional  Arrangements. 

(g)  On  Endowment. 

(h)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 

Sec.  10.  Amendments. — ^These  By-Laws  may  be  altered  at  any  stated 
meeting  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present. 
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i-veiit    (fi    an   accumulation    of    the    fund    for    mcdaU    bt:>ct:>d    the    ! 
one    hundred    dollars,   it   is   comfietent    for   the    C'inmitirt:    **n    Scier 
the   Arts   to  offer   from   such   surplus   a   money   ]iremium    f'.»r    sonic: 
work  on  any  mechanical  or  scieyitific  subject  that  i>  considered  of  s 
importance. 

The  Certificate  of  Merit.— A  Certificate  of  Merit  is  a«*arded  to 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  produciic 

The  Boyden  Premium  (Premium  of  $1000).— To  any  resident  o; 
America  who  shall  determine  by  experiment  whether  all  rays  «:.f  1:| 
other  physical  rays  are  or  are  not  transmitted  with  the  same  ^ei-.<-i:>. 

HISTORY  OF  THE  MEDALS. 

The  Franklin  Medal.— Samuel  Insull.  Hsq..  ■♦£  C^icag-..  I'linoi 
ing  under  dale  of  December  23,  igij.  lo  the  Hoard  ^>i  Ma:Uj;crs.  su»: 
he  had  been  informed  it  Houltl  be  a  snurce  of  graiincuH-.n  i*.-  ::'.i.ttj  if  li; 
tutc  bad  available,  in  addition  to  >ueh  n.tdaU  alrtau\  ir.  ::^  k::::?.  a  mt.c 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  :::rje  10 
recognition  of  the  total  contribuiion^  oi  individuals  to  science  or  10 
plications  of  physical  science  to  industry,  rather  than  in  recctgniiion 
single  invention  or  discovery,  however  important.  He  agreed  to 
for  the  founding  of  this  medal  under  the  following  general  conditioi 

1.  That  an  amount  not  exceeding  one  thousir.d  d;lla: 
should  be  furnished  by  him  for  procuring  appropriiic  cesigi 
and  dies  for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artis'.-c  Tr.er::.  as 
have  on  one  side  a  medallion  of  Benjamin  Frank!::!  cjr.c  fro: 
the  Thomas  Sully  portrait  in  the  possession  of  t2:e  Ir.s:::u:c- 

3.  That  the  medal  should  be  of  gold  and  have  ar.  :r.:rin< 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  shou'd  be  pri 
vided  by  him  to  be  held  in  trust  in  perpetuiiy  lo  :-e  a  fo-jnd; 
tion  for  this  medal,  and  to  be  known  as  The  Frar.klin  Med 
Fiind  (Founded  January  i.  1914.  by  Samuel  Insull.  Esq.'*. 

5.  That  the  interest  of  this  fund  should  be  u<ed  from  tin 
to  time  in  awarding  The  Franklin  Medal  to  those  workers 
physical    science    or    technolog>*.    without    regard    to    countr 
whose  efforts  have,  in  the  judgment  of  the  Institute,  d-^r.e  tt>c 
to  ad^-ance  a  knowledge  of  physical  science  or  its  app'.icatior 

6.  That  anv  excess  of  income  from  this  fund,  bevor.d  5u< 
average  annual  sum  as  might  be  deemed  necessary*  Vy  the  Instiru 
f'.r  the  r-jmber  of  medals  it  is  considered  best  to  award,  ir.ig 
'.^  '^19^  ior  premiums  to  accompany  the  medals. 

V.r  !r_5-=I!  5a;d  he  understood  that  the  Institute  would  be  glad  t< 
'.r  :.'•  t  *v*rrcze.  two  Frar.klin  Medals  a  year.  Though  this  wru'.d  le: 
v:"/"^    r»  \T,h^'r.t<t  the  sixth  cc'ndition  to  prevent  an  undesirable  a< 
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4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 
by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Whereof,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton  Clark, 
President. 

[seal]  R.  B.  Owens, 

Secretary. 

The  Elliott  Cresson  Medal.— Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  (184S) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscriptions:  The  obverse, — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  "  Elliott  Cresson  Medal,  A.D.  1848."  Reverse, — 
around  the  margin,  "  Awarded  by  The  Franklin  Institute  of 
Pennsylvania."  The  centre  to  be  filled  by  engraving  the  name 
of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for.  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances    made    either    for    some    discovery    in    the    arts    and 
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[890."  On  the  reverse  is  inscribed  around  the  margin,  "Awarded  by  The 
Franklin  Institute,"  and  in.  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  March  19,  191 3,  Qiarles  Longstreth,  son  of  the  above-named  Edward 
Longstreth.  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merit.— At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolution  was  adopted: 

"Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

'  The   Franklin  Institute  of  the   State  of   rennsylvania    for 

ihe  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.    This  award  is  made 


pursuant  to  the  rccomnieiulation  of  the  Committee  on   bcieiicc 
and  the  Arts. 

Report    Xo. .Approved. lu 


— — President. 


[seal]  —Seeretarv. 

Chairman  of  the  Committee  on  Science  and  the  Arts.'*' 

The  Boyden  Premium. — On  March  23,  1859,-  Uriah  A.  Boyden,  Esq., 
CI  Boston,  Massachusetts,  deposited  with  The  Franklin  Institute  the  sum  of 
one  thousand  dollars  to  be  awarded  as  a  premium  to  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light,  and 
other  physical  rays,  are  or  are  not  transmitted  with  the  same  velocity. 

The  problem  has  been  more  specifically  defined  by  tlie  Board  of  Managers, 
as  follows : 

"  Whether  or  not  all  rays  in  the  spectrum  known  at  the  time  the  oflFer 
was  made,  namely,  March  23,  1859,  and  comprised  between  the  lowest  fre- 
quency known  thermal  rays  in  the  infra-red,  and  the  highest  frequency  known 
rays  in  the  ultra-violet,  which  in  the  opinion  of  the  Committee  lie  between 
the  approximate  frequencies  of  2  x  10"  double  vibrations  per  second  in  the 
infra-red  and  8  x  10"  in  the  ultra-violet,  travel  through  free  space  with  the 
same  velocity." 

An  award,  made  during  the  year  1907,  covered  the  solution  of  the  problem 
so  far  as  the  transmission  of  the  visible  and  ultra-violet  rays  is  concerned. 
It  has  been  directed  by  the  Board  of  Managers  that  the  balance  of  the  fund 
])e  retained,  to  be  awarded  to  such  person  as  shall  demonstrate  whether  or  not 
the  infra-red  rays  are  or  are  not  transmitted  with  the  same  velocity  as  the 
other  ravs. 
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4.  Approval  of  bills. 

5.  Report  of  Sub-Committee  on  New  Subjects  and  Preliminary  Ex- 

amination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 

8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 

10.  New  business. 

11.  Adjournment. 

Sec.  5.  Members  shall  not  be  entitled  to  the  floor  more  than  twice  on  any 
question  without  the  consent  of  the  Committee. 

Sec.  6.  There  shall  be  no  debate. on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  ca^es  no  member  shall  have  the  floor  more  than  once 
without  the  consent  of  the  Committee. 

Article  III. — Chairman. 

Section  i.  Nominations  tor  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume 
of!icc  and  shall  perform  his  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex  officio  on  all  sub-committees 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
his  membership  of  any  and  all  sub-committees  on  investigation  on  which 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion. 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  ipeetings  of  the  Board 
of  Managers  in  October,  December,  February,.  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga- 
tions undertaken  since  the  last  report,  and  such  other  information  as  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest. 

ARTia-E  IV. — Standing  Sub-Committees. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  *'  Sub-Committee  on  New  Subjects  and  Preliminary  Examination."    The 
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z-..:.  c.  ^Mien  the  Secretary  has  obtained  the  necessary  information  from 
-:*:  i^cLican:.  he  shall  notify  the  sub-committee,  who  shall  then  proceed 
V  -/  :.:e  ir.vesrigation. 

^i:.  7-  Correspondence  between  the  sub-C(jmmittee  and  the  applicant 
mi:  "e  carried  on  through  the  oiVice  »>f  the  Secretary,  in  order  that  the 
iiT-cij.!  recurds  shall  be  complcic. 

:f.i:.  S.  Sub-committees  shall  whenever  possible  make  direct  examination 
ar.i  ':e:::s  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
l^'3.  r  information  furnished  by  others  without  first  satisfying  themselves 
ai  :o  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
it  shall  be  so  stated. 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc..  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings ;  and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 

Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 

Article  VI. — Suh-Committee  Meetings. 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
ot  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present. 

Sec.  2.  Xo  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vest i;ration  shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the 
Committee  except  at  the  invitation  of  the  sub-committee  charged  with 
the  ir.vfrstigation. 

Article  VII. — Sub-Committees*  Reports, 

Section'  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
snb^'aritiailv  as  indicated  in  F».»rm  B. 
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Sec  12.  Final  action  on  a  report  of  a  sub-oonunittee 
recommending  an  award  shall  not  be  taken  unless  at  least 
the  sub-committee  who  signed  the  report  is  present. 


oo  invcstij 


AincLE  VIII. — Notices  of  Recommendations. 

Sectiox  I.  In  the  case  of  investigations  made  upon  application,  il 
be  the  duty  of  the  Secretary  to  certify  to  applicants  the  recommend 
of  the  sub-committee  within  ten  days  after  this  recommendation  is  ad 
bv  the  Committee. 


Article  IX. — Reconsideration. 

Sei:tion  I.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  n 
for  reconsideration  may  not  be  made  before  the  stated  meeting  U 
•r.g.  If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two- 
of  a  quorum  for  final  action  shall  be  required  to  change  the  rep< 
previously  adopted. 

Sex:.  2.   A  second  investigation  of  a  subject  shall  not  be  ordered 
or.  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 


Articxe  X. — Advertisement  of  Recommendations. 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  ai 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  1 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  sua 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  c 
tion  of  three  months  from  the  date  of  the  first  publication,  the  person  n 
such  discovery,  invention,  improvement  or  manufacture  shall  be  ei 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfy 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  ai 
.\rt§  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  i 
v.on.  improvement,  or  manufacture. 

Sf^:.  2.  Upon  the  adoption  by  the  Committee  on  Science  and  th( 
'. :  a  rt^jzx  of  a  sub-committee  on  investigation  settiii}?  forth  that  disting 
Aork  in  science  or  the  arts  is  worthy  of  an  award  i>f  the  Howard  X. 
}'['^da!.  publication  shall  be  made  in  three  successive  issues  of  the  Jo 
f  Tr.t  Franklin  Institute,  stating  that  at  the  expiration  of  three  n 
'.z'jTt.  :he  date  of  the  first  publication,  the  person  who  has  done  such 
ir.i.\\  Se  entitled  to  receive  the  award  of  the  said  medal,  unless  withi 
' vrr.':  :at:5factor>'  evidence  shall  have  been  submitted  to  the  Commit 
>::fn:e  and  the  Arts  of  the  want  of  originality  or  merit  in  the  sup 
i.:*:r.gu:5hed  work  in  science  and  the  arts. 

S-i:.  3-   The  adoption  by  the  Committee  on  Science  and  the  An 
-to' r:  of  a  sub-committee  recommending  an  award  of  the  Franklin 
<"*'.'.  'it  conclusive  without  advertisement. 


56  YEAR  BOOK  OF 

1.  That  the  Ct-rtficate  of  Merit  be  awarded  for  meritorious  itiven- 
tioas,  physical  processes,  and  Journal  contributions  of  subtantial 
merit,  but  not  of  such  merit  as  would  warrant  the  award  of  a  medal. 

2.  That  the  Edward  Longstreth  Medal  be  awarded  for  invention 
of  high  order  and  for  particularly  meritorious  improvements  and  de- 
velopments in  machines  and  mechanical  processes. 

3.  That  the  Howard  N.  Potts  Medal  be  awarded  in  recognition  of 
important  discoveries  in  physical  science  and  Journal  contributions 
of  the  first  rank. 

4.  That  the  Elliott  Cresson  Medal  be  awarded  in  recognition  of 
inventions  of  signal  value  and  fundamentally  imi>ortant  in  the  arts 
and  industries. 

5.  That  the  Franklin  Medal  continue  to  be  awarded  to  those  whose 
efforts  have  contributed  most  to  a  knowledge  of  physical  science  and 
its   applications. 

REPOitT   FORMS  OF  COMMITTEE   ON   SCIENCE   AND   THE   ARTS 

FORM  A 
(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE    OF    PENNSYLVANIA 

FOR   THE 

PROMOTION    OF   THE    MECHANIC   ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled   

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Ofiice 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation  ? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments  ? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  n 

demonstration  of  the  same? 
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IMPORTANT   TO    APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 

FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE    OF    PENNSYLVANIA 

FOR  THE 

PROMOTION    OF   THE    MECHANIC   ARTS 

S.  &  A.  Case  No 

Report  of  Sub-Committee,  dated   

Investigating  

To  THE  Committee  on  Science  and  the  Arts: 

Your  sub-committee  appointed  to  investigate  the  above  subject  report 
as  follows: 


discovery 

T  'J      ^-        r  ^u       i  excellence  of  construction 

In  consideration  of  the 


f 

I  ingenuity  and  novelty 
[or 

of  your  sub-committee  recommends 

the  award  of to of 

Respectfully  submitted. 


Chairman 


Adopted  at  the  Stated  Meeting  of 19 
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FORM  C 

m 

(Institute  Report  Forms) 
THE  FRANKLIN'  INSTITUTE 

OF  THE 

STATE  OF   PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE  MECHANIC  ARTS 


Hall  of  the  iNSTmm, 
Philadelphia, 


S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 


r  consideration  of  the    -< 


'  discovery 
excellence  of  construction 
ingenuity  and  novelty 
or 


V. 


of the  Institute  awards  the 


to of 


President, 

[seal] 

Secretary, 

Countersigned  

Chairman  of  the  Committee  on  Science  and  the  Arts. 
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:.i.c 


I  .'.r.^. 


:!e.     A:   the  close  oi  the  year  covered  by  the  report  wc  were 

■-.u-creri  eighty  strong:,  and  in  what  must  le  regarded  a$  an  other- 

^r     -ariifact-  r>-   Institute  year,   our  net   mcmt)er*hip  was   reduced  by 

^."iver  ir.  the  fifteen  years  of  my  experience  as  an  executive  had  we 

:r   '  K"tT   attended   lectures,   or   more    sati>factor>-   results    from   our 

■ifzirzs.  nor  did  our  important   Publications  Committee  do  more 

•    \  :t'<  .    ar.d   certainly   our    financial    situatii^n   never    showed   greater 

....  .      *-:--':  :han  during  the  twelve  months  under  consideration.    Yet,  with 

--•  -:      :    high  achievement    and  prosjierity.   and    ir.    s;iic    of   the   best 

- '"'    ••  •     :  i.-.t  Committee  on  Membership,  we  did  not  quite  hi 'Id  our  own  in 

• --      T'.-.'s  is  about  the  customary  conditif^n  as  of  rect-:::  years.     I  think 

-•  i      ir.vicfpate   that    the    people   of    Philadel;>h:a   w:'.!    r.*-:    awake  to   the 

iM^tj    ::   membership   in  The  Franklin   Institute,  or  to  the  importance 

■■  i    5-ir-.-:ce   it  is  rendering,  until  the  existence   of   :hf    Institute  is   m€:»re 

:-•--/   forced   upon   their   notice,  as    it    will   ^t-    whi::    -■•.:r  act:v:tir>  are 

:-.  a  more  prominent  Wat  ion. 

~'-'i  Committee  on  Publications.  Mr.  Roscnpartcn.  Ch:»irmar.  repi^rts  the 

i:::v:t:es   at  a   regrettable  but   unavoidable  increase   i::  cost.     We   say 

:dab>**   because   we   regard   it   fixed   that   the   hiirfi   character  of  the 

~.     -.1  shall  be  mairitained  at   whatever  cost.     Certa:r.!y  this  year  we  are 

.     -  -     rr.tti  the  expense  incident  to  maintaining  thi-i  standard. 

7  -  r    Publications    Committee    embarked    during    the    year    i:pc»n    an    im- 

-  -L  ■  -  tr.terr-rise.  in  a  sense  new  to  the  Institute.  With  the  appro\-al  of  the 
~.  I-:  ::  Managers,  the  Committee  has  published  in  bx>k  form  Dr.  W.  J. 
-{:—  -rrys"  great  work — **  The  Physics  oi  the  --\ir."  This  wc^rk  is  liascd 
::•  1    1   >tr:es   of  articles  appearing   in   the   Joirnal  during   the  past  three 

-.L--      It   is   'rielieved  to  be  the  most   imp^^rtant  contributi-'^   jr.   the  branch 
-   :-.  =::s  :•:  which  it  treats  that  ever  has  been  made  to  the  literature  of  the 

V-  1      I:  :*  'jie  first  publication  of  its  kind  gotten  o::t  by  the  Institute:  and. 

-*\LS.- '-ti  either  as  a  ciMitribution  to  the  knowledge  of  the  world,  or  as  an 

-  i  -  :  -  ■ :  the  printers*  and  binders'  art.  it  sets  a  high  standard — the  standard 
V*  r-r.-.t  ::r  and  like  to  think  is  achieved  in  the  W'^rk  of  the  Institute  in 
V  At   fr  dttianmcnt. 

~''.z    C.-niniiTtee    on    Sectional    Arrangements.    !>.    Ke:!fr.    Chairman, 
--■■  —  f  *  scries  oi  successful  meetings  of  the  sections,  with  nineteen 

■71  >cr-rer  distinguished  in  his  branch  oi  science.     These  lectures 

hT.t-6trz — ^mainly  by  people  learned  in  the  art  or  science  discussed.    The 

.-.I'LiztT  ::  osr  aixlicnces — largely  specialists,  teachers  and  students  in  die 

=  -     -  srj-^ce  aader  discussion,  is  indicative  oi  the  serA-ice  these  lectmcs  arc 

-'1=—.--   ::   the  isechai^ic   arts  as   practiced  and  to  artisans  as  practiaog 


Trjt  C:c=:-nee  or.  Science  and  the  -\rts.  Mr  Penrose.  Chairman,  reports 
viT7-nr:.  cases  invtrstigated  and  linislied  during  the  year,  and  seventeen 
L-t-  teidiag  it  the  close  of  the  year.  This  bare  statement  is  far  from 
:i-r-ir:r  tb*  fzll  strry  ci  the  activities  of  the  Science  and  Arts  Committiee. 

■"  *  b*r*  rrerr=;c  ire  nararal  course  of  this  report  to  say  that  the  Boavd 
■    iriLT^^  b:«;e  tbat  tre  ri^etr.bfrs  of  the  Institute  wi'.  read  the  full 
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fluctuates  little.  At  the  close  of  the  year  covered  by  the  report  we  were 
thirteen  hundred  eighty  strong,  and  in  what  must  be  regarded  as  an  other- 
wise very  satisfactory  Institute  year,  our  net  meml)ership  was  reduced  by 
sixteen.  Never  in  the  fifteen  years  of  my  experience  as  an  executive  had  we 
better  or  better  attended  lectures,  or  more  satisfactory  results  from  our 
educational  efforts,  nor  did  our  important  Publications  Committee  do  more 
notable  work;  and  certainly  our  financial  situation  never  showed  greater 
improvement  than  during  the  twelve  months  under  consideration.  Yet,  with 
this  record  of  high  achievement  and  prosperity,  and  in  spite  of  the  best 
efforts  of  the  Committee  on  Membership,  we  did  not  quite  hold  our  own  in 
numbers.  This  is  about  the  customary  condition  as  of  recent  years.  I  think 
we  may  anticipate  that  the  people  of  Philadelphia  will  not  awake  to  the 
advantages  of  membership  in  The  Franklin  Institute,  or  to  the  importance 
of  the  service  it  is  rendering,  until  the  existence  of  the  Institute  is  more 
frequently  forced  upon  their  notice,  as  it  will  1k'  when  our  activities  are 
housed  in  a  more  prominent  location. 

The  Committee  on  Publications,  Mr.  Roscngartcn,  Chairman,  rei)orts  the 
usual  activities  at  a  regrettable  but  unavoidable  increase  in  cost.  We  say 
"  unavoidable "  because  we  regard  it  fixed  that  the  high  character  of  the 
Journal  shall  be  maintained  at  whatever  cost.  Certainly  this  year  we  are 
able  to  meet  the  expense  incident  to  maintaining  this  standard. 

The  Publications  Committee  embarked  during  the  year  ujion  an  im- 
portant enterprise,  in  a  sense  new  to  the  Institute.  With  the  approval  of  the 
Board  of  Managers,  the  Committee  has  published  in  book  form  Dr.  W\  J. 
Humphreys'  great  work — "  The  Physics  of  the  Air."  This  work  is  luised 
upon  a  series  of  articles  appearing  in  the  Journal  during  the  past  three 
years.  It  is  believed  to  be  the  most  important  contribution  in  the  branch 
of  physics  of  which  it  treats  that  ever  has  been  made  to  the  literature  of  the 
world.  It  is  the  first  publication  of  its  kind  gotten  out  by  the  Institute;  and, 
regarded  either  as  a  contribution  to  the  knowledge  of  the  world,  or  as  an 
example  of  the  printers*  and  binders'  art,  it  sets  a  high  standard — the  standard 
we  strive  for  and  like  to  think  is  achieved  in  the  work  of  the  Institute  in 
whatever  department. 

The  Committee  on  Sectional  Arrangements,  Dr.  Keller.  Chairman, 
reports  a  series  of  successful  meetings  of  the  sections,  with  nineteen  lectures, 
each  by  a  lecturer  distinguished  in  his  branch  of  science.  These  lectures  were 
well  attended — mainly  by  people  learned  in  the  art  or  science  discussed.  The 
character  of  our  audiences — largely  specialists,  teachers  and  students  in  the 
art  or  science  under  discussion,  is  indicative  of  the  service  these  lectures  are 
rendering  to  the  mechanic  arts  as  practiced  and  to  artisans  as  practicing 
in  Philadelphia. 

The  Committee  on  Science  and  the  Arts,  Mr  Penrose,  Chairman,  reports 
twenty-two  cases  investigated  and  finished  during  the  year,  and  seventeen 
cases  pending  at  the  close  of  the  year.  This  bare  statement  is  far  from 
carrying  the  full  story  of  the  activities  of  the  Science  and  Arts  Committee. 

We  here  interrupt  the  natural  course  of  this  report  to  say  that  the  Board 
of  Managers  hope  that  the  members  of  the  Institute  wil  read  the  full  report 
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Coleman  Sellers.  Jr.,  \'icc- President  of  the  Institute. 

C.  C.  Tutwilcr,  Member  of  the  Board. 

Arthur  L.  Day,  Ph.D.,  Director  of  Geophysical  Laboratory,  Carnegie  In- 
stitution, Washington,  D.  C. 

Joseph  S.  Ames,  Ph.D.,  LL.D.,  Director  of  Physical  Laboratory,  Johns 
Hopkins  University,  Baltimore,  Md. 

The  President  and  Secretary  of  the  Institute — ex  officio.  The  appointed 
members  have  accepted  the  duty  imposed,  and  the  Committee  will  meet  in 
the  near  future. 

The  report  of  the  Committee  on  Stocks  and  Finance,  Mr.  Forstall,  Chair- 
man, presents  a  statement  of  receipts  and  expenditures  for  the  year  that  should 
prove  interesting  and  gratifying  to  each  member  and  friend  of  the  Institute. 
Its  closing  paragraph  contains  the  statement  that  during  the  year  there  was  an 
increase  in  the  balance  of  assets  over  liabilities  of  $51,974.54.  We  may  not 
reasonably  expect  each  year  to  show  an  increase  in  this  balance,  but,  if  we 
may  judge  the  future  by  the  past — if  we  may  expect  the  character  of  our  work 
to  commend  itself  in  the  future  as  in  the  past  it  has  commended  itself  to 
people  seeking  to  dedicate  their  savings  to  a  public  good,  we  may  safely  count 
on  such  support  as  will  insure  through  the  coming  decades  the  maintenance 
of  the  Institute  and  its  activities,  however  any  single  year's  balance  sheet  may 
disappoint  us. 

In  the  past  we  have  had  years  lean  indeed.    Today  we  may  be  said  to 
prosper.     Because  we  have  believed  that  such   work  as  we  could  perform 
would  find,  over  a  period  of  years,  ample  financial  support,  we  have  had 
faith  to  carry  on  our  work  at  times  when  to  carry  on  meant  living  on  our 
accumulated   funds   or  going    into    debt,   or   both.    But   never   have    we    so 
ordered  our  affairs  as  to  render  in  any  degree  precarious  the  claims  of  those  to 
whom    we    might    become    financially    indebted.     It    has    been    the  policy  of 
your  Board  to  do  the  work  for  which  your  Institute  was  created  as  long  as 
there  were  available  funds  or  saleable  property  or  bank  credit;  never  to  the 
extent  of  placing  creditors  in  peril  or  of  using  trust  funds  other  than  as 
designed   by   their  owners,   but   otherwise   to   the   limit  of    possibility.    We 
believed  that  such  a  course  would  commend  itself  to  people  with  savings  to 
devote  to  a  public  good,  and  that  our  work  woud  be  supported.    And  the 
event  has  proven  the  wisdom  of  the  course.    Our  work  has  been  supported. 
The  fears  of  any  who  may  have  had  contrary  opinions  have  not  been  justified. 
People  seeking  to  invest  their  money  for  a  public  good  have  looked  with  favor 
upon  your  Institute  as  an  instrument.    Funds  have  come  to  us.    In  the  face 
of  the  enormous  increase  in  the  recent  cost  of  doing  any  kind  of  work  the 
Institute  has  carried  on  its  work  undiminished.    The  funds  that  in  recent  times 
have   come   to   us   have    supported   us   in   our   activities,   and   have   greatly 
increased  our  endowments  in  addition  to  paying  the  debts  incurred  in  the 
lean  years — years  when,  poor  in  money  but  rich  in  faith,  the  membership  en- 
dorsed our  policies  and  shared  our  responsibilities.    This  current  year,  1921, 
the  Institute  will  be  out  of  debt,  other  than  the  debt  of  one  department  to 
another.     It  is  a  condition  none  of  us  can  remember  as  previously  existing 
in  the  affairs  of  the  Institute.    The  funds  that  have  come  to  us  from  gifts 
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or  Requests  have  mostly  been  dedicated  to  endowment  rather  than  for  operat- 
ing costs.  So,  although  our  funds  had  previously  increased  much  more  than 
sufficiently  to  pay  the  debts  incurred  in  our  lean  years,  it  is  only  this  past 
year  that  our  funds  applicable  to  operating  have  been  sufficient  for  the  can- 
cellation of  our  debts. 

As  written  above,  we  may  not  expect  each  year  to  be  so  free  as  now  from 
financial  anxieties.  But,  as  over  a  period  of  years,  we  have  no  doubt  that  as 
we  maintain  the  Institute's  activities  in  accord  with  the  traditions  that  have 
been  growing  for  nearly  a  century  in  this  old  building,  we  will  be  given 
the  means  necessary  to  their  indefinite  continuance.  This  has  proven  true 
of  four  generations  of  men.  With  a  full  appreciation  of  their  quality,  let 
us  strengthen  our  resolution  that  for  the  fraction  of  the  Institute's  life  in 
which  its  affairs  are  in  our  custody  these  affairs  shall  be  so  ordered  that  they 
who  follow  us  may  judge  us  to  have  been  not  altogether  unworthy  successors 
of  the  notable  men  once  workers  within  these  walls  now  long  gone  to 
their  reward.  Thus  only  can  we  be  justified  in  accepting  the  trust  of  the 
generous  men  and  women  who,  seeking  the  promotion  of  the  mechanic  arts, 
have  chosen  The  Franklin  Institute  to  be  the  almoner  of  their  bounty. 

Respectfully  submitted, 

By  order  of  the  Board  of  Managers, 

Walton  Clark, 

Prcsidcut. 

Philadelphia,  January  12,  1021. 
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REPORT  OF  THE  COMMITTEE  ON  LIBRARY. 

FOR  THE  FISCAL  YEAR  EHDIHG  SEPTEMBER  fi,  !»». 

[abstract.] 

Ti>  the  President  and  Members  of  The  Fran i: in  Ir.stiiuw: 

The  Committee  on  Library  respectfully  >iilimit>  the  following  statement  of 
the  activities  in  the  library  durinjf  the  year  endi:-*;  Septe:r.l*r  50.  1920: 

Tlie  additions  to  the  library  were  as  follow* : 

Source  B*l.  VuU.    Ur.iii.  V  ■...      P;ihi  Pr.  ".-gr^piii        M«X» 

I Jy    ( iif t    jc>8            -75           i.^r.^                9                    I 

iiindinj^    j->7 

JuURNAI 3J               JI                                                            I 

Purchase : 
Books     and     Periodicals 

Acc't 8                I 

Lea  Fund   (^             Jj                                                    i 

Memorial  Library  I'und.  2 
Miscellaneous      Kxi)ense 

Acc't 2 

Moore  Fund  109               0               .^ 

Morris  Fund J4                2 

Potts  Fund  :..  iS 

Ware  Fund  i 


7^7  331  137^  9  3 

Total  additions  for  the  year   2508 

HP.  increase  of  379  titles  over  the  previous  year. 

The  Committee  had  at  its  disposal  $2890.00.  appritpriated  by  the  Board  of 
Managers  and  $3900.32  being  the  income  of  the  various  trust  funds. 

The  expenditures  for  the  year  were  $i6oi.gi  for  subscriptions  to  maga- 
zines and  other  periodical  publications.  $7(>8.75  for  binding.  $2023.06  for  books 
and  $107.61  for  general  expenses. 

Donors: 

Gifts  of  books,  pamphlets  and  magazines  in  large  ({uantities  or  of  special 
value  were  given  by  Messrs.  H.  M.  B.  Bary,  J.  T.  Butler.  Cliarles  E.  Duryea, 
\V.  Copeland  Furber,  F.  Lynwood  Garrison,  Henry  Howson.  Howard  S.  Levy, 
J.  H.  Mulligan,  Lawrence  T.  Paul,  Dr.  Paul  J.  Sartain.  Mrs.  H.  B.  Hackett, 
Messrs.  Harris  and  Richards,  Mrs.  E.  H.  Kanitz  of  Xew  York  City  and  the 
Shoemaker- Satterthwaite    Bridge   Company. 

Dr.  Edward  G.  Aclieson  presented  the  library  with  a  year's  subscription 
t(»  Fnrhrs'  Magazine  and  Mr.  Henry  Howson,  in  addition  to  a  gift  of  about 
liHH)  volumes,  presented  a  desk  which  has  been  placed  in  the  reading  room. 

The  contents  of  the  library  on  September  30.  1920,  were  as  follows: 
\'olumes,  bound  and  unbound   74.668 
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1.  That  tlie  Certficate  of  Merit  be  awarded  for  meritorious  inven- 
tions, physical  processes,  and  Journal  contributions  of  subtantial 
merit,  but  not  of  such  merit  as  would  warrant  the  award  of  a  medal. 

2.  That  the  Edward  Longstreth  Medal  be  awarded  for  invention 
of  high  order  and  for  particularly  meritorious  improvements  and  de- 
velopments in  machines  and  mechanical  processes. 

3.  That  the  Howard  N.  Potts  Medal  be  awarded  in  recognition  of 
important  discoveries  in  physical  science  and  Journal  contributions 
of  the  first  rank. 

4.  That  the  Elliott  Cresson  Medal  be  awarded  in  recognition  of 
inventions  of  signal  value  and  fundamentally  important  in  the  arts 
and  industries. 

5.  That  the  Franklin  Medal  continue  to  be  awarded  to  those  whose 
efforts  have  contributed  most  to  a  knowledge  of  physical  science  and 
its   applications. 

REPOI^T   FORMS   OF   COMMITTEE   ON   SCIENCE   AND   THE   ARTS 

FORM  A 
(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE   OF    PENNSYLVANIA 

FOR   THE 

PROMOTION   OF   THE    MECHANIC   ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled   

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Ofiicr 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation? 

10.  Are  you  prq>ared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments  ? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  p 

demonstration  of  the  same? 
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IMPORTANT   TO    APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 

FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE    OF    PENNSYLVANIA 

FOR  THE 

PROMOTION    OF  THE    MECHANIC  ARTS 

S.  &  A.  Case  No 

Report  of  Sub-Committee,  dated   

Investigating  

To  the  Committee  on  Science  and  the  Arts: 

Your  sub-committee  appointed  to  investigate  the  above  subject  report 
as  follows: 


In  consideration  of  the    < 


'  discovery 
excellence  of  construction 
ingenuity  and  novelty 
or 


of  your  sub-committee  recommends 

the  award  of to of 

Respectfully  submitted. 


Chairtnan 


Adopted  at  the  Stated  Meeting  of 19 
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FORM  C 

(Institute  Report  Forms) 
THE  FRAXKLIX  IXSTITUTE 

OP  THS 

8TATB   OP   PENNSYLVANIA 

FOR  THS 

PROMOTION   OP  THE  MECHANIC  ARTS 


Hall  op  the  iNSTiTtm, 
Philadelphia 


S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 


:ion  of  the    J  . 
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fluctuates  little.  At  the  close  of  the  year  covered  by  the  report  we  were 
thirteen  hundred  eighty  strong,  and  in  what  must  be  regarded  as  an  other- 
wise very  satisfactory  Institute  year,  our  net  membership  was  reduced  by 
sixteen.  Never  in  the  fifteen  years  of  my  experience  as  an  executive  had  we 
better  or  better  attended  lectures,  or  more  satisfactory  results  from  our 
educational  efforts,  nor  did  our  important  Publications  Committee  do  more 
notable  work;  and  certainly  our  financial  situation  never  showed  greater 
improvement  than  during  the  twelve  months  under  consideration.  Yet,  with 
this  record  of  high  achievement  and  prosperity,  and  in  spite  of  the  best 
efforts  of  the  Committee  on  Membership,  we  did  not  quite  hold  our  own  in 
numbers.  This  is  about  the  customary  condition  as  of  recent  years.  I  think 
we  may  anticipate  that  the  people  of  Philadelphia  will  not  awake  to  the 
advantages  of  membership  in  The  Franklin  Institute,  or  to  the  importance 
of  the  service  it  is  rendering,  until  the  existence  of  the  Institute  is  more 
frequently  forced  upon  their  notice,  as  it  will  be  when  our  activities  are 
housed  in  a  more  prominent  location. 

The  Committee  on  Publications,  Mr.  Rosengarten,  Chairman,  re|)orts  the 
usual  activities  at  a  regrettable  but  unavoidable  increase  in  cost.  We  say 
"  unavoidable "  because  we  regard  it  fixed  that  the  high  character  of  the 
Journal  shall  be  maintained  at  whatever  cost.  Certainly  this  year  we  are 
able  to  meet  the  expense  incident  to  maintaining  this  standard. 

The  Publications  Committee  embarked  during  the  year  upon  an  im- 
portant enterprise,  in  a  sense  new  to  the  Institute.  With  the  approval  of  the 
Board  of  Managers,  the  Committee  has  published  in  book  form  Dr.  W.  J. 
Humphreys'  great  work — "  The  Physics  of  the  Air."  This  work  is  based 
upon  a  series  of  articles  appearing  in  the  Journal  during  the  past  three 
years.  It  is  believed  to  be  the  most  important  contribution  in  the  branch 
of  physics  of  which  it  treats  that  ever  has  been  made  to  the  literature  of  the 
world.  It  is  the  first  publication  of  its  kind  gotten  out  by  the  Institute;  and, 
regarded  either  as  a  contribution  to  the  knowledge  of  the  world,  or  as  an 
example  of  the  printers*  and  binders'  art,  it  sets  a  high  standard — the  standard 
we  strive  for  and  like  to  think  is  achieved  in  the  work  of  the  Institute  in 
whatever  department. 

The  Committee  on  Sectional  Arrangements,  Dr.  Keller,  Chairman, 
reports  a  series  of  successful  meetings  of  the  sections,  with  nineteen  lectures, 
each  by  a  lecturer  distinguished  in  his  branch  of  science.  These  lectures  were 
well  attended — mainly  by  people  learned  in  the  art  or  science  discussed.  The 
character  of  our  audiences — largely  specialists,  teachers  and  students  in  the 
art  or  science  under  discussion,  is  indicative  of  the  service  these  lectures  are 
rendering  to  the  mechanic  arts  as  practiced  and  to  artisans  as  practicing 
in  Philadelphia. 

The  Committee  on  Science  and  the  Arts,  Mr  Penrose,  Chairman,  reports 
twenty-two  cases  investigated  and  finished  during  the  year,  and  seventeen 
cases  pending  at  the  close  of  the  year.  This  bare  statement  is  far  from 
carrying  the  full  story  of  the  activities  of  the  Science  and  Arts  Committee. 

We  here  interrupt  the  natural  course  of  this  report  to  say  that  the  Board 
of  Managers  hope  that  the  members  of  the  Institute  wil  read  the  full  report 
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Coleman  Sellers.  Jr.,  Vice-President  of  the  Institute. 

C.  C.  Tutwiler,  Member  of  the  Board. 

Arthur  L.  Day,  Ph.D.,  Director  of  Geophysical  Laboratory,  Carnegie  In- 
stitution, Washington,  D.  C. 

Joseph  S.  Ames.  Ph.D.,  LL.D.,  Director  of  Physical  Laboratory,  Johns 
Hopkins  University,  Baltimore,  Md. 

The  President  and  Secretary  of  the  Institute — ex  officio.  The  appointed 
members  have  accepted  the  duty  imposed,  and  the  Committee  will  meet  in 
the  near  future. 

The  report  of  the  Committee  on  Stocks  and  Finance,  Mr.  Forstall,  Chair- 
man, presents  a  statement  of  receipts  and  expenditures  for  the  year  that  should 
prove  interesting  and  gratifying  to  each  member  and  friend  of  the  Institute. 
Its  closing  paragraph  contains  the  statement  that  during  the  year  there  was  an 
increase  in  the  balance  of  assets  over  liabilities  of  $51,974.54.  We  may  not 
reasonably  expect  each  year  to  show  an  increase  in  this  balance,  but,  if  we 
may  judge  the  future  by  the  past — if  we  may  expect  the  character  of  our  work 
to  commend  itself  in  the  future  as  in  the  past  it  has  commended  itself  to 
people  seeking  to  dedicate  their  savings  to  a  public  good,  we  may  safely  count 
on  such  support  as  will  insure  through  the  coming  decades  the  maintenance 
of  the  Institute  and  its  activities,  however  any  single  year's  balance  sheet  may 
disappoint  us. 

In  the  past  we  have  had  years  lean  indeed.    Today  we  may  be  said  to 
prosper.    Because  we  have  believed  that  such  work  as  we  could  perform 
would  find,  over  a  period  of  years,  ample  financial  support,  we  have  had 
faith  to  carry  on  our  work  at  times  when  to  carry  on  meant  living  on  our 
accumulated   funds   or  going   into    debt,   or   both.    But   never   have   we    so 
ordered  our  affairs  as  to  render  in  any  degree  precarious  the  claims  of  those  to 
whom    we    might    become    financially    indebted.    It    has    been    the  policy  of 
your  Board  to  do  the  work  for  which  your  Institute  was  created  as  long  as 
there  were  available  funds  or  saleable  property  or  bank  credit;  never  to  the 
extent  of  placing  creditors  in  peril  or  of  using  trust  funds  other  than  as 
designed   by   their  owners,   but   otherwise  to   the   limit  of   possibility.    We 
believed  that  such  a  course  would  commend  itself  to  people  with  savings  to 
devote  to  a  public  good,  and  that  our  work  woud  be  supported.    And  the 
event  has  proven  the  wisdom  of  the  course.    Our  work  has  been  supported. 
The  fears  of  any  who  may  have  had  contrary  opinions  have  not  been  justified. 
People  seeking  to  invest  their  money  for  a  public  good  have  looked  with  favor 
upon  your  Institute  as  an  instrument.    Funds  have  come  to  us.    In  the  face 
of  the  enormous  increase  in  the  recent  cost  of  doing  any  kind  of  work  the 
Institute  has  carried  on  its  work  undiminished.    The  funds  that  in  recent  times 
have   come   to   us   have   supported   us   in   our   activities,   and   have   greatly 
increased  our  endowments  in  addition  to  paying  the  debts  incurred  in  the 
lean  years — years  when,  poor  in  money  but  rich  in  faith,  the  membership  en- 
dorsed our  policies  and  shared  our  responsibilities.    This  current  year,  1921, 
the  Institute  will  be  out  of  debt,  other  than  the  debt  of  one  department  to 
another.    It  is  a  condition  none  of  us  can  remember  as  previously  existing 
in  the  affairs  of  the  Institute.    The  funds  that  have  come  to  us  from  gifts 
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or  Requests  have  mostly  been  dedicated  to  endowment  rather  than  for  operat- 
ing costs.  So,  although  our  funds  had  previously  increased  much  more  than 
sufficiently  to  pay  the  debts  incurred  in  our  lean  years,  it  is  only  this  past 
year  that  our  funds  applicable  to  operating  have  been  sufficient  for  the  can- 
cellation of  our  debts. 

As  written  above,  we  may  not  expect  each  year  to  be  so  free  as  now  from 
financial  anxieties.  But,  as  over  a  period  of  years,  we  have  no  doubt  that  as 
we  maintain  the  Institute's  activities  In  accord  with  the  traditions  that  have 
been  growing  for  nearly  a  century  in  this  old  building,  we  will  be  given 
the  means  necessary  to  their  indefinite  continuance.  This  has  proven  true 
of  four  generations  of  men.  With  a  full  appreciation  of  their  quality,  let 
us  strengthen  our  resolution  that  for  the  fraction  of  the  Institute's  life  in 
which  its  affairs  are  in  our  custody  these  affairs  shall  be  so  ordered  that  they 
who  follow  us  may  judge  us  to  have  been  not  altogether  unworthy  successors 
of  the  notable  men  once  workers  within  these  walls  now  long  gone  to 
their  reward.  Thus  only  can  we  be  justified  in  accepting  the  trust  of  the 
generous  men  and  women  who,  seeking  the  promotion  of  the  mechanic  arts, 
have  chosen  The  Franklin  Institute  to  be  the  almoner  of  their  bounty. 

Respectfully  submitted. 

By  order  of  the  Board  of  Managers, 

Walton  Clark. 

Presidcut. 

Philadelphia,  January  12,  1921. 
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REPORT  OF  THE  COMMITTEE  ON  LIBRARY. 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  jo,  1920. 

[abstract.] 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  Committee  on  Library  respectfully  submits  the  following  statement  of 
the  activities  in  the  library  during*  the  year  ending  September  30,  1920; 

The  additions  to  the  library  were  as  follows : 

Source  Bd.  Vols.    Unbd.  Vols.     Pphs.        Photographs        Maps 

By     Gift     298              275            1373                  9                       I 

Binding    227 

Journal    32             21                                                  £ 

Purchase : 

Books     and     Periodicals 

Acc't 8               I 

Lea  Fund   68             23                                                   i 

Memorial  Library  Fund.  2 

Miscellaneous      Expense 

Acc't. 2 

Moore  Fund 109               9               3 

Morris  Fund 24               2 

Potts  Fund  :..  18 

Ware  Fund  i 


787  331  137^  9  3 

Total  additions  for  the  year  2508 

ail  increase  of  379  titles  over  the  previous  year. 

The  Committee  had  at  its  disposal  $2890.00,  appropriated  by  the  Board  of 
Managers  and  $3900.32  being  the  income  of  the  various  trust  funds. 

The  expenditures  for  the  year  were  $1601.91  for  subscriptions  to  maga- 
zines and  other  periodical  publications,  $768.75  for  binding,  $2023.06  for  books 
and  $107.61  for  general  expenses. 

Donors: 

Gifts  of  books,  pamphlets  and  magazines  in  large  quantities  or  of  special 
value  were  given  by  Messrs.  H.  M.  B.  Bary,  J.  T.  Butler,  Charles  E.  Duryea, 
W.  Copeland  Furber,  F.  Lynwood  Garrison,  Henry  Howson,  Howard  S.  Levy, 
J.  H.  Mulligan,  Lawrence  T.  Paul,  Dr.  Paul  J.  Sartain,  Mrs.  H.  B.  Hackett, 
Messrs.  Harris  and  Richards,  Mrs.  E.  H.  Kanitz  of  New  York  City  and  the 
Shoemaker- Satterthwaite    Bridge   Company. 

Dr.  Edward  G.  Acheson  presented  the  library  with  a  year's  subscription 
to  Forbes'  Magazine  and  Mr.  Henry  Howson,  in  addition  to  a  gift  of  about 
1000  volumes,  presented  a  desk  which  has  been  placed  in  the  reading  room. 

The  contents  of  the  library  on  September  30,  1920,  were  as  follows: 
Volumes,  bound  and  unbound   74,668 


66  YEAR  BOOK  OF 

the  Institute's  School  of  Mechanic  Arts. 

Air  pump,  formerly  the  property  of  Dr.  Joseph  Priestley,  presented  to 
the  Institute  by  Mr.  Coleman  Sellers,  Jr.,  and  Mr.  Horace  Wells  Sellers. 

Ruling  machine  for  engravers,  camera  obscura  and  camera  used  by  Mr. 
John  Sartain,  artist,  and  Mr  Samuel  Sartain,  former  Treasurer  of  the  Insti- 
tute.    Presented  by  Dr.  Paul  J.  Sartain. 

Daguerreotype  of  Matthias  W.  Baldwin.    Presented  by  Mrs.  I.  \V.  Morris. 

Respectfully  submitted, 

Alex.  E.  Outerbridge,  Jr., 

Chairman. 
PniLADELi»HiA,  January   12,   1921. 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS. 

FOR  THE   FISCAL   YEAR  ENDING  SEPTEMBER  30,   1920. 

To  the  President  and  Members  of  The  Franklin  Institute: 

Kight  stated  meetings  were  held  during  the  year  ending  September  30, 
1920.  These  were  held  on  the  third  Wednesday  of  each  month  at  the  hour 
of  eight  o'clock  with  the  exception  of  tliat  of  May  19th,  which  was  held  at 
four  o'clock  in  the  afternoon.  The  following  is  a  list  of  the  speakers  with 
the  titles  of   their  communications: 

October  15,  1919:  Captain  S.  W.  Bryant,  Acting  Director,  Xaval  Com- 
munication   Service,    "  The    U.    S   Naval    Communication    Service." 

November  19,  1919:  Rear  Admiral  J.  A.  Hoogewerflf,  U.  S.  Navy,  Super- 
intendent of  the  U.  S.  Naval  Observatory,  "  The  Relation  of  the  U.  S.  Naval 
Observatory  to  the  Navy  and  Shipping  Interests  of  the  Country." 

December  17,  1919:  Brigadier  General  R  C.  Marshall,  Jr.,  U.  S.  A.,  Chief 
of  the  Construction  Division,  War  Department,  "The  Construction  Division 
of  the  Army." 

January  21,  1920:  Dr  J.  C.  liunsaker.  Commander  Construction  Corps, 
U.  S.  X.,  ••  U.  S.  Naval  Aircraft." 

February  18,  1920:  Dr.  Irving  Langmuir,  Research  Laboratory,  General 
Electric  Company,  "  The  Structure  of  Atoms  and  its  Bearing  on  Chemical 
Valance.'' 

March  17,  1920:  Mr.  G.  H.  Clamer,  "The  Induction  Electrical  Furnace." 

April  21,  1920:  Rear  Admiral  David  Watson  Taylor,  Chief  Constructor 
U.  S.  N.,  Chief  of  Bureau  of  Construction  and  Repair,  Navy  Department, 
"The  Design  of   War  Vessels  as  Affected  by  the  World  War." 

May  19,  1920:  Presentation  of  the  Franklin  Medal  to  His  Excellency 
Sir    Auckland    Geddes,    British    Ambassador,    on    behalf    of    His    Britannic 
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First-Year  Mechanical  Drawing.  Marked  interest  was  also  shown  in  the 
course  in  Naval  Architecture. 

Unusual  interest  in  their  work  was  manifested  by  all  of  the  students, 
and  the  high  averages  in  attendance  and  class  work  indicate  that  the  School 
of  Mechanic  Arts  has  completed  one  of  its  most  successful  years.  For  the 
first  term  ninety-four  students  had  a  perfect  attendance  record,  and  sixty-one 
Had  a  perfect  attendance  record  during  the  second  term.  In  the  regular  school 
work,  fifty-one  students  made  an  average  of  90  per  cent,  or  over  during  the 
first  term,  and  forty-three  an  average  of  90  per  cent,  or  over  during  the 
second  term. 

The  Faculty  for  the  year  was  as  follows : 

Mr.  Arthur  J.  Stretton,  The  Baldwin  Locomotive  Works,  Mechanical 
Drawing. 

Mr.  I.  P.  Pedrick,  William  Sellers  &  Co.,  Inc.,  Mechanical  Drawing. 

Mr.  G.  W.  H.  Fawkes,  of  the  University  of  Peimsylvania  Faculty, 
Mechanical  Drawing. 

Mr.  H.  W.  Howitz.  The  Baldwin  Locomotive  Works.  Mechanical  Drawing. 

Mr.  Clement  Remington,  Associated  with  Horace  Trumbauer,  Architect, 
Architectural  Drawing. 

Mr.  John  C.  Bechtel,  Germantown  High  School,  Mathematics. 

Mr.  Howard  S.  Eitzel,  Friends'  Central  High  School,  Mathematics. 

Mr.  K.  E.  I>eRosay,  of  the  University  of  Pennsylvania  Faculty, 
Mathematics. 

Mr.  H.  H.  Fox,  Norristown  High  School,  Mathematics. 

Mr.  P.  J.  Brady,  Philadelphia  Electric  Company,  Mathematics. 

Mr.  Bartram  A.  Owen,  of  the  University  of  Pennsylvania  Faculty, 
Mechanics. 

Mr.  Joseph  W.  Thompson,  New  York  Shipbuilding  Company,  Naval 
Architecture. 

Mr.  B.  B.  Wood,  William  Cramp  &  Sons'  Ship  and  Engine  Building 
Company,  Naval  Architecture. 

Mr.  .Mbert  R.  Ware,  New  York  Shipbuilding  Company,  Naval 
Architecture. 

Mr.  H.  Earl  Barrett,  William  Cramp  &  Sons'  Ship  and  Engine  Building 
Company,  Naval  Architecture. 

Mr.  James  G.  Morgan,  New  York  Shipbuilding  Company,  Naval 
Architecture. 

During  the  year,  students  of  the  School,  in  company  with  members  of  the 
Alumni  Association,  visited  the  following  places  of  engineering  interest: 

New  York  Shipbuilding  Company,  Camden,  N.  J. 

The  Broad  Street  Subway  under  City  Hall.  Philadelphia,  Pa. 

U.  S.  Army  Supply  Base,  Greenwich  Point,  Philadelphia. 

Hog  Island  Shipyard,  Hog  Island,  Philadelphia. 

In  every  case  the  attendance  was  good  and  much  interest  was  shown  by 
those  present.  Thanks  are  due  to  the  managements  represented  for  their 
courtesy  and  to  the  Alumni  Association  upon  whose  invitation  the  students 
made  these  visits. 
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Rogers,  Colonel  in  American  Expeditionary  Forces. 

During  the  stimmer  the  School  Calendar  was  published,  3000  copies  of 
which  and  1000  posters  were  distributed  in  such  a  way  as  seemed  likely  to 
reach  the  greatest  number  of  possible  students. 

Respectfully  submitted, 

Lawrence  T.  Paul, 

Chairman, 
Philadelphia.  January   12,   1921. 

REPORT  OF  THE  COMMITTEE  ON  ELECTION  AND 

RESIGNATION  OF  MEMBERS 

FOR  THE  nSCAL  TEAR  ENDING  SEPTEMBER  30,  19M. 
To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  fiscal  year  ending  September  30,  1920,  sixty-seven  new  members 
were  enrolled  in  all  classes  of  membership;  resignations  were  received  and 
accepted  from  thirty-three  members ;  and  deaths  of  twenty-three  members 
were  recorded. 

The  detail  as  to  elections,  resignations,  and  deaths  for  the  three  years  end- 
ing September  50,  1920,  is  as  follows : 

Elections  : 

I917-I8      I918-I9      I9IJ>-20 

Resident  Members   15  21  32 

Xon-Resident  Members   17  28  19 

Associate  Members  7  4  11 

Honorary  Members  o  10  2 

Corresponding  Members   o  o  3 

Life  Members   5  3  o 

Second«Class  Stock i  o  o 

45  66  67 

Resignations  : 

Resident  Members   16  17  19 

Xon-Resident  Members   13  10  14 

Associate  Members  i  0  o 

Second  Class  Stock  0  0  o 

30  27  33 

Deaths  : 

Resident  Members  5  8  6 

Non-Resident  Members   7  12  8 

Life   Members    5  n  8 

Honorary   Members    o  i  i 

Associate  Members   o  2  o 
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1917-18    1918-19     1919-20 
Second  Class  Stock o  i  0 

17  35  23 
Summary: 

Elections    45  66  67 

Resignations    30  27  33  • 

Dropped  for  non-payment  of  dues  .....     10  10  27 

I>eaths    17  35  23 

Net  decrease  in  membership 16 

Members  of  the  Institute  by  Classes,  September  30,  1920: 

Resident   Members    488 

Non-Resident  Members   589 

Life  Members  218 

Honorary  Members  24 

Associate  Members   32 

Second  Class  Stock  25 

Corresponding  Members    4 

Total    1380 

It  will  be  noted  that  a  large  part  of  the  decrease  in  membership  is  due  to 
the  dropping  of  members  for  non-payment  of  dues.  During  the  war  the  strin- 
gent enforcement  of  rules  against  the  members  for  non-payment  of  dues  was 
not  pressed,  but  since  the  conclusion  of  hostilities  and  the  return  of  normal 
business  conditions  action  in  this  direction  has  been  taken  by  the  Secretary, 
with  the  result  as  shown  in  the  report.  It  is  hoped  that  during  the  coming 
year  an  increase  of  membership  may  be  obtained,  and  the  individual  i>ersonal 
solicitation  of  our  membership  is  requested  to  aid  the  Committee  in 
this  direction. 

Respectfully  submitted, 

R.  W.  Lesley, 

Chairman. 
Philadelphia,  January   12,   1921. 

REPORT  OF  THE  COMMITTEE  ON  STOCKS  AND 

FINANCE. 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  10,  19M. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  Committee  presents  the  following  financial  statement : 

Property  and  Funds. 

Building  and  land,  13-17  South  Seventh  Street $60,000.00 

Library 100,000.00      $160,000.00 
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Fund  held  by  Board  of  Trustees $642,001.51    $2,822.03 

Funds  held  by  Board  of  Managers 146.39 

Franklin  Institute  Building  Fund 499f  156.30 

Elliott  Cresson  Medal  Fund 3,000.00         598.86 

Franklin  Fund  and  Building  Committee.  14^384.50 


Total  Funds    $1,146,690.70    $3,420.89     1,150,1 1 1.89 


Grand  Total    $1,310,111.59 

Liabilities. 

Certificates  of  Stock  $29,440.00 

Mortgage  on  Institute  Building  (held  by  Trustees  as  investment 

for  Fund)   21,250.00 

Bills    Payable    31,000.00 

Vouchers   Payable    4,777.20 

Unearned  Income  6467.20 


Grand   Total    $92,93440 

Income  and  Expenses  Applicable  to  Year  Ended  September  30,  1920. 

Income. 

Dues   1 $10,695.00 

Initiation  Fees  1 10.00 

H.  Belfield  Memorial  Fund 268.82 

James  H.  Cresson  Memorial  Fund  2,267.92 

General  Endowment  Fund  19,480.03 

John  H.  Wahl  Fund 4,141.20 

Estate  of  John  Turner 139.18 

Estate  of  Robert  Wright 1,730.31 

Instruction :    Drawing $2,080.00 

Mathematics    1,826.00 

Mechanics 323.00 

Naval   Architecture    93750  5,166.50 


Publications :  Subscriptions  and  Sales $2,582.21 

Advertising   2,49347        5i075-68 


$49*074.64 

Expenses. 

Building :  Wages    $1,727.70 

Repairs  and  Maintenance   222.1 1 

Taxes,  Water  Rent  and  Insurance 536.23 

Heat,  Light  and  Power 1,126.13 

Miscellaneous  Supplies  and  Expense 476.34       4,088.51 
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Instruction :  Drawing  $i,i59-50 

Mathematics    1,072.50 

Mechanics    224.00 

Naval  Architecture  840.00 

Salaries  and  Annuities  1,443.28 

Miscellaneous  Expense    * 702.75        5442.03 

Library :  Salaries  $6,754.43 

Books  and  Periodicals  1^1.91 

Binding    768.7S 

Miscellaneous  Expense 107.61        9,232.70 

Meetings    832.28 

Office  and*  General :  Salaries  $11,649.69 

Office  Expense  1,219.28 

General  Expense   1,246.75 

Auditor  and  Treasurer  848.49      14,964.21 

Publications :    Printing    $12,234.38 

Reprints    181.84 

Illustrating    2,341.74 

Miscellaneous   Expense   426.16 

Year  Book 728.97      15.91309 

Science  and  Arts  3i907-67 

Sections 1,858.28 

University  of  Louvain  Gift 296.57 

Interest  and  Discount  1,845.06 

Badges  and  Certificates  77-30 

Miscellaneous  Income  and  Expense   275.46 

$58.73316 

Deficit    $9,658.52 

The  deficit  as  given  in  the  foregoing  is  in  operating  expenses  only,  because 
during  the  year  the  increase  in  assets  over  liabilities  has  been  $5i,947-54- 

Respectfully  submitted, 

Walton  Forstall, 

Chairman. 

Philadelphia,  January  12,  1921. 


4^ 


YEAR  BOOK  OF 
REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS. 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  I»1Q. 

7     :/';.-  board  of  Managers  of  The  Franklin  Institute: 

The  two  principal  publications  of  the  Institute,  the  monthly  Journal  of 
:ts  jiroceedings  and  the  Year  Book,  have  been  published  as  usual.  The 
JouKNAL  is  supplied  to  the  membership  of  the  Institute  and  copies  are  ex- 
chaiii^ed  with  similar  publications  of  other  institutions  and  with  scientific  and 
technical  Journals.  They  are  also  kept  on  file  in  Scientific  Libraries.  To  meet 
this  demand  2625  copies  have  been  printed  each  month  throughut  the  year. 
The  Year  Book  is  also  supplied  to  tlje  mcm])ership  and  distributed  to  the 
leading  scientific  societies  throughout  the  world,  this  requiring  the  publication 
of  2fxx)  copies. 

Many  of  the  lectures  delivered  in  The  Franklin  Institute  course  of 
Lectures  were  printed  in  the  Journal  as  well  as  special  articles  contributed 
by  leading  scientists  and  technologists  with  the  purpose  of  making  the 
Journal  a  record  of  original  research  and  a  report  of  progress  in  scien- 
tific fields. 

The  publication  of  "  The  Physics  of  the  Air,"  by  Dr.  W.  J.  Humphreys, 
Professor  of  Meteorological  Physics,  U.  S.  Weather  Bureau,  was  Hearing 
completion  during  the  period  covered  by  this  report  and  orders  were  received 
for  several  hundred  copies 

The  notes  from  the  various  scientific  Bureaus  and  Research  Laboratories 
were  continued  throughout  the  year  and  contained  the  most  recent  accounts 
of  the  activities  of  these  various  institutions. 

The  material  published  under  the  heading  of  Current  Topics  was  pre- 
pared by  several  meml>ers  of  the  Institute. 

The  high  costs  continued  during  the  period  of  this  report,  and  there  is 
still  no  prospect  of  any  change.  The  publication  expenses  for  the  year  arc 
as  follows: 

Printing    $12,234.38 

Reprints   .: 181.84 

Illustrations    2.341.74 

Year  Book   728.97 

Miscellaneous  Expense  426.16 

Total $15,913.09 

A  complete  set  of  the  Journal,  with  the  various  index  volumes,  was 

contributed  to  the  University  of  Lou  vain  for  the  restoration  of  its  library. 
Acknowledgment  is  due  to  our  Associate  Editors  for  valuable  co-operation 

rendered  during  the  year. 

Respectfully  submitted, 

George  D.  Rosengarten, 

Chairman, 
PniLADHLPHiA,  Pa.,  January  12,  1921. 
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REPORT  OF  THE  COMMITTEE  ON  SECTIONAL 

ARRANGEMENTS. 

FOR   THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1920. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  year  ending  September  30,  1920,  nineteen  meetings  were  con- 
ducted by  the  several  sections  of  the  Institute,  and  five  meetings  were  held 
during  the  season  with  other  local  societies,  as  follows : 

Total  Number  of  Meetings  Held:  19. 

Section  of  Physics  and  Chemistry:  Eleven  meetings. 

October  23,  1919. 

"  Flash  and  Sound  Ranging  Apparatus  for  the  Location  of  Guns."  Augus- 
tus Trowbridge,  Ph.D.,  D.S.M.,  D.S.O.,  Chev.  L.  H.,  Professor  of  Physics, 
Princeton  University.     Illustrated. 

November  6,  1919. 

"American  Dye  Industries  Present  and  Future."  Dr.  Berhard  C.  Hesse, 
New  York,  N.  Y.    Illustrated. 

November  13,  1919. 

"  Nutrition  and  Physical  Efficiency."  Dr.  E.  V.  McCollum  of  the  School 
of  Hygiene  and  Public  Health,  The  Johns  Hopkins  University.    Illustrated. 

December  11,  1919. 

*'  Motor  Fuels."  Dr.  E.  W.  Dean,  Petroleum  Chemist,  Bureau  of  Mines. 
Illustrated. 

January  8,  1920. 

"  The  Physics  of  Flight."  Dr.  David  L.  Websfer,  Assistant  Professor  of 
Physics,  Masachusetts  Institute  of  Technology,  Formerly  Captain  Aviation 
Section  Signal  Officers'  Reserve  Corps.    Illustrated. 

January  15,  1920. 

"The   Audion,   Its   Action  and    Some   Recent   Application."     Dr.    Lee    de 
Forest  of  New  York  City.    Illustrated  by  lantern  slides  and  apparatus. 

February  5,  1920. 

"Helium."    Dr.  R.  B.  Moore,  Chief  Chemist,  Bureau  of  Mines.    Illustrated 
by  lantern  slides  and  experiments. 

March  4,  1920. 

"The  Chemistry  of  the  Earth's  Crust."  Eh*.  Henry  S.  Washington, 
Petrologist,  Geophysical  Laboratory,  Carnegie  Institution  of  Washington. 
Illustrated. 
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March  ii,  igao. 

'  I'hoto^raphing  Sound  Waves  from  Large  Guns  and  Projectiles."  Dr. 
.>«:.*.'.:.  C.  Miller,  Case  School  of  Applied  Science,  Cleveland,  Ohio.  Illus- 
:ri*^':  \y  lantern  slides  and  experiments. 

March  25,  1920. 

Optical  Glass  and  Its  Future  as  an  American  Industry."  Dr.  Arthur 
.'-  '.Ji.y.  Director,  Geophysical  Laboratory,  Carnegie  Institution  of  Washington. 
.*!! ."'rated  by  lantern  slides  and  specimens. 

April  I,  1920. 

■■  Aeronautical  Instruments/'  Dr.  Charles  E.  Mendenhall,  Professor  of 
]'?:>> ics,  University  of  Wisconsin.    Illustrated. 

Electrical  Section — Two  Meetings. 

October  30,  1919. 

"  Wireless  Telephony."  Mr.  N.  H.  Slaughter,  Engineering  Department, 
"k'.  extern  Electric  Company,  New  York  City,  formerly  Lt.  Col.  in  the  Signal 
Corps,  U.  S.  A.    Illustrated  by  lantern  slides  and  experimental  demonstrations. 

April  8,  1920. 

"Electric  Welding  as  Applied  to  Shipbuilding."    Comfort  A.  Adams,  S.B., 
E.E.,  Dean  of  the  Harvard  Engineering  School.     Illustrated. 

Mining  and  Metallurgical  Section — Three  Meetings. 

December  4,  191 9. 

*  Destruction  of  French  Coal  Mines  and  Their  Rehabilitation.*'  Mr. 
George  S.  Rice,  Chief  Mining  Engineer,  Bureau  of  Mines.     Illustrated. 

January  29,  1920. 

**  Fundamental  Principles  to  be  Considered  in  the  Heat  Treatment  of 
Steel/'  Albert  Sauveur,  Professor  of  Metallurgy  and  Metallography,  Harvard 
University'.    Illustrated  by  lantern  slides  and  charts. 

April  15,  1920. 

"  Recent  Progress  in  the  Metallurgy  of  Xon-Ferrous  Metals."  Dr.  D.  A. 
Lyon,  Bureau  of  Mines.    Illustrated. 

Mechanical  and  Engineering  Section — Two  Meetings. 

October  2,  1919. 

•*  The  American  Air  Service  at  the  Front."  Brigadier  General  William 
Mitchell,  Division  of  Military  Aeronautics,  War  Department.     Illustrated. 
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I':\    £::!iiirjj   Erdowment 
7  :-  :    5.15     Transfer  of  interest  to  prlncxpaL 

7  :.-•:         1 1.6^91      I::crea-e  thr-:  jgh  interest  and  income. 


$58.07539 

■  T'-.ii  Z'zrA  is  the  rr^erging.  a?  of  September  30.  iv-20.  of  the  Lewis  S.  Ware 
li:  L:z-z  Tznd,  the  Elizabeth  M.  Graft  Fur.d.  and  the  Building  Money  Fund. 

r-  Xovember  i.  191 9.  the  Orphans'  Court  approved  the  final  account  of 
'jr.'t  Zxec^tors  of  the  Estate  of  Lewis  S.  Ware,  awarding  to  the  Institute 
:z  i:::un:  of  the  bequest  for  the  upkeep  of  the  Ware  Sugar  Library  $i8f788-p 
ir.'l  ::>  the  building  fund  of  the  Institute  $18,786.74. 

"nder  date  of  September  15.  1920.  the  Orphans*  C:urt  approved  the 
f.hr  Iv.'e  of  distribution  presented  by  the  Executors  of  the  Estate  of  Harriet 
Elar. chard,  awarding  the  Institute  the  sum  of  $50.i.i.iu  ;Ius  a  further  sum 
::  $5,199.87. 

Your  Committee  was  chicrty  conc-.rned  during  the  year  with  negotiations 
in  c-rmection  with  the  Bequest  of  Henrj-  W.  Bartol  and  is  harpy  to  report 
that  compromises  were  reached  with  the  contestants  :o  the  will  which  are 
rej^arded  as  favorable  to  the  Institute.  All  opposition  is  withdrawn  and  the 
necessary  measures  are  being  taken  for  the  nnal  settlement  of  the  estate. 
0:i  July  13,  1920,  the  Ophans'  Court  approved  the  account  of  the  administrator  s 
pendent  lite  and  authorized  the  agreement  which  had  been  reached  with  the 
representatives  of  the  widow.     The  audit,  of  the  estate,  as  of  that  date  was: 

Principal $2^.^.276.14 

Income    Sr-Xir.  14 

Total    Sj.354-;S-!.-38 

Respectfully  submittt.'d. 

C"LtMAN    Ssi"  I  FB5.  Jr., 

Ckairman. 

PHiL.\DKLriiT.\,  January   u,   19JI. 


REPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND 

THE  ARTS. 

FOR   THE  FISCAL   YEAR  ENDING  SEPTEMBER  js.  ifM. 

7\>  the  J*rcsi.icnl  and  Members  of  The  Frattklin  Institute: 

I'.stablishcd  in  1834,  the  Committee  in  Science  and  the  Arts  has  com- 
pleted its  ciRhty-sixth  yiar  of  coutiniums  service  to  the  Institute.  Ehxring 
til  is  yrar  the  Committcf  has  invest  iRaled  and  disposeil  of  twenty-two  cases 
and  has  seventeen  cases  i)en<linK. 

The  StandiiiK  Snb-Cnnunittce  on  The  Franklin  Medal  and  the  Standing 
Siil»-C*oniiniltee  on  Literature  met  as  required  during  the  year  and  upon  their 
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A  detailed  statement  of  tibe  work  of  tibe  Committee  duriog  tfie  put 

year  follows. 

Respectfully  submitted, 

C.  Pemiou, 

CmKTNMM. 

Philadelphia,  January  12,  1921. 

APPSITDIZ. 

Statement  of  the  Committee's  Operation        . 

FOR  the 
Year  Ending  September  30,  1920. 

Cases  pending  October  i,  1919 19 

Applications  during  the  year  16 

Special   Reports    4 

Disposed  of  during  the  year  22 

Leaving   pending    17 

AWARDS    MADE. 

Franklin  Medal  Awards 2 

Howard  N.  Potts  Awards 2 

Edward  Longstreth  Awards 6 

Certificate  of  Merit  Awards  4 

Awards  Made  During  the  Year, 
the  frankun  medal. 

Sir  Charles  Algernon  Parsons,  of  Newcastle-on-Tyne,  England,  "  in  recog- 
nition of  his  epoch-making  labors  on  the  construction  and  development  of 
steam-turbines  which  have  revolutionized  the  art  of  steam  engineering,  par- 
ticularly in  regard  to  the  propulsion  of  mercantile  and  naval  vessels,  and  tiie 
driving  of  electrical  generators." 

Professor  Svante  August  Arrhenius,  of  Stockholm,  Sweden,  "in  reoog^ 
nition  of  his  contributions  to  the  theory  of  physical  science  which  have  found 
unprecedently  extended  and  fruitful  application  in  the  experimental  study  of 
chemical,  physical,  biological  and  cosmic  phenomena,  as  well  as  in  indus- 
trial chemistry. 

THE  HOWARD  N.  POTTS  MEDAL. 

Clarence  P.  Landreth,  of  Philadelphia,  Pa.,  for  his  inventions  and  im- 
provements  embodied  in  the  Landreth  Electrolytic  Sewage  Process. 

Wendell  Addison  Barker,  of  Elkhart,  Ind.,  for  his  Wrenchless  Chuck. 
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THE  EDWARD  LONGSTRETH  MEDAL. 

M.  Lukiesh,  of  the  *  Nela  Research  Laboratory,  Ncla  Park,  Cleveland, 
Ohio,  for  his  paper,  entitled  '*  The  Visibility  of  Airplanes,"  in  the  Journal. 

William  Wallace  Kemp,  of  Baltimore,  Md.,  jointly  with  William  H.  Van 
Horn,  for  his  inventions  embodied  in  the  Kemp  Gas  System. 

William  H.  Van  Horn,  of  Baltimore,  Md.,  jointly  with  William  Wallace 
Kemp,  for  his  inventions  embodied  in  the  Kemp  Gas  System. 

Morris  E.  Leeds,  of  Philadelphia,  Pa.,  for  his  inventions  and  improve- 
ments embodied  in  Indicating  and  Recording  Devices. 

John  Walter  Ledoux,  of  Philadelphia,  for  his  Simplex  Fluid  Meter. 

H.  Clyde  Snook,  of  New  York,  for  his  inventions  embodied  in  the  Snook 
X-ray  System. 

THE  CERTIFICATE  OF  MERIT. 

David  Landau,  of  New  York,  for  the  paper  prepared  in  conjimction  with 
Percy  H.  Parr,  entitled  "  A  New  Theory  of  Plate  Springs,"  in  the  Journal. 

Percy  H.  Parr,  of  New  York,  for  the  paper  prepared  in  conjunction  with 
David  Landau,  entitled  "A  New  Theory  of  Plate  Springs,"  in  the  Journal. 

Charles  W.  Hays,  of  Michigan  City,  Ind.,  jointly  with  Joseph  W.  Hays, 
for  his  inventions  embodied  in  the  Hays  COa  and  Draft  Recorder. 

Joseph  W.  Hays,  of  Michigan  City,  Ind.,  jointly  with  Charles  W.  Hays, 
for  his  inventions  embodied  in  the  Hays  CO3  and  Draft  Recorder. 

Eluott  Cresson  Medal  Recommendation. 

(Award  Pending.) 

Byron  E.  Eldred,  of  New  York,  N.  Y.,  for  the  Low  Expansion  Leading- 
in  Wire  for  Incandescent  Electric  I..amps. 

Howard  N.  Potts  Medal  Recommendation. 

(Award  Pending.) 

Edward  Payson  Bullard,  Jr.,  of  Bridgeport,  Conn.,  for  the  "  Automatic 
Machine  Tool." 
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October,  1920,  to  June,  1921. 

the  franklin  medal. 

Professor  Charles  Fabry,  of  Paris,  France,  "  in  recognition  of  his  numer- 
ous and  highly  important  contributions  in  the  field  of  physical  science,  par- 
ticularly the  solution  of  optical  and  spectroscopical  problems  of  funda- 
mental importance." 

Mr.  Frank  Julian  Sprague,  of  New  York,  N.  Y.,  "In  recognition  of  his 
many  and  fundamentally  important  inventions  and  achievements  in  the  field 
of  electrical  engineering,  notably  his  contributions  to  the  development  of  the 
electric  motor  and  its  application  to  industrial  purposes,  and  in  the  art  of  electric 
traction,  signally  important  in  forming  the  basis  of  world-wide  industries 
and   promoting  human  welfare.  ** 

THE   ELLIOTT   CRESSON    MEDAL. 

Byron  E.  Eldred,  of  New  York,  N.  Y.,  for  the  Low  Expansion  Leading-in 
Wire  for  Incandescent  Electric  Lamps. 

W.  L.  R.  Emmet,  of  Schenectady,  New  York,  for  his  work  on  the  Electric 
Propulsion  of  Ships  and  Prime  Movers. 

THE  HOWARD  N.  POTTS  MEDAL. 

Edward  Payson  Bullard,  Jr.,  of  Bridgeport,  Connecticut,  for  the  "  Auto- 
matic Aiachine  Tool." 

Elmer  V  McCollum,  of  Baltimore,  Maryland,  for  his  paper  entitled 
"  Nutrition  and  Physical  Efficiency,"  in  the  Journal. 

Alfred  O.  Tate,  of  Cranston,  Rhode  Island,  for  his  Electrolytic  Process 
of  Waterproofing  Textile  Fabrics. 

THE  EDWARD  LONGSTRETH   MEDAL. 

Leason  H.  Adams,  of  Washington,  D.  C,  for  the  paper  prepared  in 
conjunction  with  Erskine  D.  Williamson,  entitled  **The  Annealing  of  Glass/' 
in  the  Journal. 

Professor  J.  Bergonie,  of  Bordeaux,  France,  for  his  Application  of 
Electro-Magnetic  Mean  and  Apparatus  to  the  Location  of  metallic  fragments 
imbedded  in  Muscular  Tissues. 

W.  Barton  Eddison,  of  Ardsley-on-Hudson,  New  York,  for  his  inven- 
tions and  improvements  embodied  in  the  Surface  Combustion  Burner. 

B.  H.  Hite.  of  Morgantown,  West  Virginia,  for  his  Method  of  Steriliza- 
tion by  High  Pressure. 

Goddank  L.  Kothny,  of  Philadelphia,  Pennsylvania,  jointly  with  Robert 
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Suczek,  for  his  inventions  embodied  in  the  Radojet  Air  Pump. 

Jacob  M.  Spitzglass,  of  Chicago,  Illinois,  for  his  inventions  embodied  in 
the  Republic  Flow  Meter. 

Robert  Suczek,  of  Philadelphia,  Pa.,  jointly  with  Goddank  L.  Kothny,  for 
his  inventions  embodied  in  the  Radojet  Air  Pump. 

Erskine  D.  Williamson,  of  Washington,  D.  C,  for  the  paper  prepared  in 
conjunction  with  Leason  H.  Adams,  entitled  "  The  Annealing  of  Glass,"  in 
the  Journal. 

THE  CERTIFICATE  OF  MERIT. 

Eugene  C.  Bingham,  of  Easton,  Pa.,  for  the  inventions  and  improvements 
embodied  in  the  Variable  Pressure  Viscometer. 

Joseph  S.  Hepburn,  of  Philadelphia,  Pennsylvania,  for  the  paper  prepared 
in  conjunction  with  E.  Quintard  St.  John  and  Frank  Morton  Jones,  entitled 
"  The  Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 
Sarraceniaceae,"  in  the  Journal. 

Frank  Morton  Jones,  of  Wilmington,  Delaware,  for  the  paper  prepare^ 
in  conjunction  with  Joseph  S.  Hepburn  and  E.  Quintard  St.  John,  entitled 
"  The  Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of 
the  Sarraceniaceae,'*  in  the  Journal. 

E.  Quintard  St.  John,  of  Phiadelphia,  Pennsylvania,  for  the  paper  pre- 
pared in  conjunction  with  Joseph  S.  Hepburn  and  Frank  Morton  Jones, 
entitled  **  The  Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers 
of  the  Sarraceniaceae,"  in  the  Journal. 
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I915-I921. 

Arrhenius,  Svante  August. 

"  In  recognition  of  his  notable  contributions  to  the  theory  of  physical 
science  which  have  found  unprecedentedly  extended  and  fruitful  ap- 
plication   in    the    experimental    study    of    chemical,    physical,    biological 
and  cosmic  phenomena,  as  well  as  in  industrial  chemistry/' 
1920. 

Carty,  John  J. 

"  In  recognition  of  his  long-continued  activities  in  the  telephone  serv- 
ice, his  important  and  varied  contributions  to  the  telephone  art,  his 
work  in  the  establishment  of  the  principles  of  telephone  engineering, 
and  his  signal  success  in  directing  the  efforts  of  a  large  staff  of  engi- 
neers and  scientists  to  the  accomplishment  of  the  telephonic  trans- 
mission of  speech  over  vast  distances." 
1916. 

Dewar,  Sir  James. 

"  In  recognition  of  his  numerous  and  most  important  contributions 
to  our  knowledge  of  physical  and  chemical  phenomena,  and  his  great 
skill   and  inventive  genius  in   attacking  and   solving   chemical    and 
physical  problems  of  the  first  magnitude." 
1919. 

Edison,  Thomas  Alva. 

"  In  recognition  of  the  value  of  numerous  basic  inventions  and  discov- 
eries forming  the  foundation  of  world-wide  industries,  signally  con- 
tributing to  the  well-being,  comfort  and  pleasure  of  the  human  race." 
1915. 

Fabry,  Charles. 

"  In  recognition  of  his  numerous  and  highly  important  contributions  in  the 
field  of  physical  science,  particularly  the  solution  of  optical  and  spectro- 
scopical  problems  of  fundamental  importance."     1921. 

LORENTZ,   HeNDRIK  AnTOON. 

"  In  recognition  of  his  researches  which  have  so  largely  contributed 
to  laying  on  a  new  foundation  our  knowledge  of  the  nature  of  light 
and  in  developing  our  ideas  conceming  the  ultimate  construction 
of  matter." 

1917. 
84 
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March  ii,  1920. 

"  Photographing  Sound  Waves  from  Large  Guns  and  Projectiles."  Dr. 
Dayton  C.  Miller,  Case  School  of  Applied  Science,  Cleveland,  Ohio.  Illus- 
trated by  lantern  slides  and  experiments. 

March  25,  1920. 

"  Optical  Glass  and  Its  Future  as  an  American  Industry."  Dr.  Arthur 
L.  Day,  Director,  Geophysical  Laboratory,  Carnegie  Institution  of  Washington. 
Illustrated  by  lantern  slides  and  specimens. 

April  I,  1920. 

"  Aeronautical  Instruments."  Dr.  Charles  E.  Mendenhall,  Professor  of 
Physics,  University  of  Wisconsin.    Illustrated. 

Electrical  Section — Two  Meetings. 

October  30,  191 9. 

"  Wireless  Telephony."  Mr.  N.  H.  Slaughter,  Engineering  Department, 
Western  Electric  Company,  New  York  City,  formerly  Lt.  Col.  in  the  Signal 
Corps,  U.  S.  A.    Illustrated  by  lantern  slides  and  experimental  demonstrations. 

April  8,  1920. 

"Electric  Welding  as  Applied  to  Shipbuilding."    Comfort  A.  Adams,  S.B., 
E.E.,  Dean  of  the  Harvard  Engineering  School.    Illustrated. 

Mining  and  Metallurgical  Section — Three  Meetings. 

December  4,  19 19. 

"  Destruction  of  French  Coal  Mines  and  Their  Rehabilitation."  Mr. 
George  S.  Rice,  Chief  Mining  Engineer,  Bureau  of  Mines.    Illustrated. 

January  29,  1920. 

**  Fundamental  Principles  to  be  Considered  in  the  Heat  Treatment  of 
Steel."  Albert  Sauveur,  Professor  of  Metallurgy  and  Metallography,  Harvard 
University.    Illustrated  by  lantern  slides  and  charts. 

April  15,  1920. 

"  Recent  Progress  in  the  Metallurgy  of  Non-Ferrous  Metals."  Dr.  D.  A. 
Lyon,  Bureau  of  Mines.    Illustrated. 

Mechanical  and  Engineering  Section — Two  Meetings. 

October  2,  1919. 

"The  American  Air  Service  at  the  Front."  Brigadier  General  William 
Mitchell,  Division  of  Military  Aeronautics,  War  Department.    Illustrated. 
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Fund  Increase  Reason  for  Increase 

Xcw   Building  Endowment 

Fund   5.15     Transfer  of  interest  to  principal. 

Franklin  Institute  Building 

Fund   1 1,889.91     Increase  through  interest  and  income. 


$58,075.39 


*  This  fund  is  the  merging,  as  of  September  30,  1920,  of  the  Lewis  S.  Ware 
Building  Fund,  the  Elizabeth  M.  Graff  Fund,  and  the  Building  Money  Fund. 

On  November  i,  1919,  the  Orphans*  Court  approved  the  final  account  of 
the  Executors  of  the  Estate  of  Lewis  S.  Ware,  awarding  to  the  Institute 
on  account  of  the  bequest  for  the  upkeep  of  the  Ware  Sugar  Library  $18,78842 
and  to  the  building  fund  of  the  Institute  $18,786.74. 

Under  date  of  September  15,  1920,  the  Orphans'  Court  approved  the 
schedule  of  distribution  presented  by  the  Executors  of  the  Estate  of  Harriet 
Blanchard,   awarding  the    Institute  the   sum  of   $50,000  plus  a   further  sum 

of  $5,199.87. 

Your  Committee  was  chiefly  concerned  during  the  year  with  negotiations 
in  connection  with  the  Bequest  of  Henry  W.  Bartol  and  is  happy  to  report 
that  compromises  were  reached  with  the  contestants  to  the  will  which  arc 
regarded  as  favorable  to  the  Institute.  All  opposition  is  withdrawn  and  the 
necessary  measures  are  being  taken  for  the  final  settlement  of  the  estate. 
On  July  13,  1920,  the  Ophans'  Court  approved  the  account  of  the  administrator's 
pendent  lite  and  authorized  the  agreement  which  had  been  reached  with  the 
representatives  of  the  widow.    The  audit,  of  the  estate,  as  of  that  date  was: 

Principal $2,267,276.14 

Income    87,206.14 

Total    $2,354,482.28 

Respectfully  submitted. 

CoLKMAN  Sellers,  Jr., 

Chairman, 
Philadelphia,  January  12,  1921. 


REPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND 

THE  ARTS. 

FOR  THE   FISCAL   TEAR   ElfDIlfG   SEPTEMBER  30,   1920. 

To  the  President  and  Members  of  The  Franklin  Institute: 

Established  in  1834,  the  Committee  in  Science  and  the  Arts  has  com- 
pleted its  eighty-sixth  year  of  continuous  service  to  the  Institute.  During 
this  year  the  Committee  has  investigated  and  disposed  of  twenty-two  cases 
and  has  seventeen  cases  pending. 

The  Standing  Sub-Committee  on  The  Franklin  Medal  and  the  Standing 
Sub-Committee  on  Literature  met  as  required  during  the  year  and  upon  their 
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A  detailed  statement  of  the  work  of  the  Committee  during  the  past 
year  follows. 

Respectfully  submitted, 

C.  Penrose, 

Chairman, 
Philadelphia,  January  12,  192 1. 

APPENDIX. 

Statement  of  the  Committee's  Operation        . 

FOR  THE 

Year  Ending  September  30,  1920. 

Cases  pending  October  i,  1919 19 

Applications  during  the  year   16 

Special   Reports    4 

39 

Disposed  of  during  the  year   22 

Leaving   pending    17 

awards  made. 

Franklin  Medal  Awards  2 

Howard  N.  Potts  Awards 2 

Edward  Longstreth  Awards  6 

Certificate  of  Merit  Awards   4 

Awards  Made  During  the  Year, 
the  franklin  medal. 

Sir  Charles  Algernon  Parsons,  of  Newcastle-on-Tyne,  England,  "  in  recog- 
nition of  his  epoch-making  labors  on  the  construction  and  development  of 
steam-turbines  which  have  revolutionized  the  art  of  steam  engineering,  par- 
ticularly in  regard  to  the  propulsion  of  mercantile  and  naval  vessels,  and  the 
driving  of  electrical  generators." 

Professor  Svante  August  Arrhenius,  of  Stockholm,  Sweden,  "in  recog- 
nition of  his  contributions  to  the  theory  of  physical  science  which  have  found 
unprecedently  extended  and  fruitful  application  in  the  experimental  study  of 
chemical,  physical,  biological  and  cosmic  phenomena,  as  well  as  in  indus- 
trial chemistry. 

THE  HOWARD  N.  POTTS  MEDAL. 

Clarence  P.  Landreth,  of  Philadelphia,  Pa.,  for  his  inventions  and  im- 
provements embodied  in  the  Landreth  Electrolytic  Sewage  Process. 

Wendell  Addison  Barker,  of  Elkhart,  Ind.,  for  his  Wrenchless  Chuck. 
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October,  1920,  to  June,  1921. 

the  franklin  medal. 

Professor  Charles  Fabry,  of  Paris,  France,  "  in  recognition  of  his  numer- 
ous and  highly  important  contributions  in  the  field  of  physical  science,  par- 
ticularly the  solution  of  optical  and  spectroscopical  problems  of  funda- 
mental importance." 

Mr.  Frank  Julian  Sprague,  of  New  York,  N.  Y.,  "  In  recognition  of  his 
many  and  fundamentally  important  inventions  and  achievements  in  the  field 
of  electrical  engineering,  notably  his  contributions  to  the  development  of  the 
electric  motor  and  its  application  to  industrial  purposes,  and  in  the  art  of  electric 
traction,  signally  important  in  forming  the  basis  of  world-wide  industries 
and  promoting  human  welfare. " 

THE   ELLIOTT   CRESSON    MEDAL. 

Byron  E.  Eldred,  of  New  York,  N.  Y.,  for  the  Low  Expansion  Leading-in 
Wire  for  Incandescent  Electric  Lamps. 

W.  L.  R.  Emmet,  of  Schenectady,  New  York,  for  his  work  on  the  Electric 
Propulsion  of  Ships  and  Prime  Movers. 

THE  HOWARD  N.  POTTS  MEDAL. 

Edward  Payson  Bullard,  Jr.,  of  Bridgeport,  Connecticut,  for  the  "  Auto- 
matic Machine  Tool." 

Elmer  V  McCollum,  of  Baltimore,  Maryland,  for  his  paper  entitled 
"  Nutrition  and  Physical  Efficiency,"  in  the  Journal. 

Alfred  O.  Tate,  of  Cranston,  Rhode  Island,  for  his  Electrolytic  Process 
of  Waterproofing  Textile  Fabrics. 

THE  EDWARD  LONGSTRETH   MEDAL. 

Leason  H.  Adams,  of  Washington,  D.  C,  for  the  paper  prepared  in 
conjunction  with  Erskine  D.  Williamson,  entitled  "The  Annealing  of  Glass," 
in  the  Journal. 

Professor  J.  Bergonie,  of  Bordeaux.  France,  for  his  Application  of 
Electro-Magnetic  Mean  and  Apparatus  to  the  Location  of  metallic  fragments 
imbedded  in  Muscular  Tissues. 

W.  Barton  Eddison,  of  Ardsley-on-Hudson,  New  York,  for  his  inven- 
tions and  improvements  embodied  in  the  Surface  Combustion  Burner. 

B.  H.  Hite,  of  Morgantown,  West  Virginia,  for  his  Method  of  Steriliza- 
tion by  High  Pressure. 

Goddank  L.  Kothny,  of  Philadelphia,  Pennsylvania,  jointly  with  Robert 
82 
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Suczek,  for  his  inventions  embodied  in  the  Radojet  Air  Pump. 

Jacob  M.  Spitzglass,  of  Chicago,  Illinois,  for  his  inventions  embodied  in 
the  Republic  Flow  Meter. 

Robert  Suczek,  of  Philadelphia,  Pa.,  jointly  with  Goddank  L.  Kothny,  for 
his  inventions  embodied  in  the  Radojet  Air  Pump. 

Erskine  D.  Williamson,  of  Washington,  D.  C,  for  the  paper  prepared  in 
conjunction  with  Leason  H.  Adams,  entitled  "The  Annealing  of  Glass,"  in 
the  Journal. 

THE  CERTIFICATE  OF  MERIT. 

Eugene  C.  Bingham,  of  Easton,  Pa.,  for  the  inventions  and  improvements 
embodied  in  the  Variable  Pressure  Viscometer. 

Joseph  S.  Hepburn,  of  Philadelphia,  Pennsylvania,  for  the  paper  prepared 
in  conjunction  with  E.  Quintard  St.  John  and  Frank  Morton  Jones,  entitled 
"  The  Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 
Sarraceniaceae,"  in  the  Journal. 

Frank  Morton  Jones,  of  Wilmington,  Etelaware,  for  the  paper  prepare^ 
in  conjunction  with  Joseph  S.  Hepburn  and  E.  Quintard  St.  John,  entitled 
*'  The  Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of 
the  Sarraceniaceae,"  in  the  Journal. 

E.  Quintard  St.  John,  of  Phiadelphia,  Pennsylvania,  for  the  paper  pre- 
pared in  conjunction  with  Joseph  S.  Hepburn  and  Frank  Morton  Jones, 
entitled  "  The  Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers 
of  the  Sarraceniaceae,"  in  the  Journal. 


FRANKLIN  MEDAL  AWARDS 

19 1 5-192 1. 

Arrhenius,  Svante  August. 

"  In  recognition  of  his  notable  contributions  to  the  theory  of  physical 
science  which  have  found  unprecedentedly  extended  and  fruitful  ap- 
plication   in    the    experimental    study    of    chemical,    physical,    biological 
and  cosmic  phenomena,  as  well  as  in  industrial  chemistry." 
1920. 

Carty,  John  J. 

"  In  recognition  of  his  long-continued  activities  in  the  telephone  serv- 
ice, his  important  and  varied  contributions  to  the  telephone  art,  his 
work  in  the  establishment  of  the  principles  of  telephone  engineering, 
and  his  signal  success  in  directing  the  efforts  of  a  large  staff  of  engi- 
neers and  scientists  to  the  accomplishment  of  the  telephonic  trans- 
mission of  speech  over  vast  distances.*' 
1916. 

Dewar,  Sir  James. 

"  In  recognition  of  his  numerous  and  most  important  contributions 
to  our  knowledge  of  physical  and  chemical  phenomena,  and  his  great 
skill   and   inventive  genius   in   attacking  and   solving   chemical    and 
physical  problems  of  the  first  magnitude." 
1919. 

Edison,  Thomas  Alva. 

"  In  recognition  of  the  value  of  numerous  basic  inventions  and  discov- 
eries forming  the  foundation  of  world-wide  industries,  signally  con- 
tributing to  the  well-being,  comfort  and  pleasure  of  the  human  race." 

1915. 

Fabry,  Charles. 

"  In  recognition  of  his  numerous  and  highly  important  contributions  in  the 
field  of  physical  science,  particularly  the  solution  of  optical  and  spectro- 
scopical  problems  of  fundamental  importance."     1921. 

LORENTZ,   HeNDRIK   AnTOON. 

"  In  recognition  of  his  researches  which  have  so  largely  contributed 
to  laying  on  a  new   foundation  our  knowledge  of  the  nature  of   light 
and    in    developing    our    ideas    concerning    the    ultimate    construction 
of  matter." 
1917. 
84 
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Marconi,  Guglielmo. 

"In   recognition   of   his   brilliant   inception   and   successful    development 
of   the   application   of    magneto-ekctric   waves   to   the    transmission    of 
signals  and  telegrams  without  the  use  of  metallic  conductors." 
1918. 

Mendenhall,  Thomas  Corwin. 

"  In    recognition    of   his    fruitful    and    indefatigable    labors    in    physical 
research,   particularly   his   contributions   to   our   knowledge   of    physical 
constants  and  electrical  standards." 
.      1918.- 

Onnes,   Heike  Kamerlingh. 

"  In  recognition  of  his  long-continued  and  indefatigable  labors  in  low- 
temperature  research,  which  have  enriched  physical  science,  not  only 
with  a  great  number  of  new  methods  and  ingenious  devices,  but  also 
with  achievements  and  discoveries  of  the  first  magnitude." 

1915. 
Parsons,  Sir  Charles  Algernon. 

"  In  recognition  of  his  epoch-making  success  in  the  development  of  the 
steam   turbine,  which  has  revolutionized   the  art  of  steam  engineering, 
particularly  in  regard  to  the  propulsion  of  mercantile  and  naval  vessels 
and  the  driving  of  electrical  generators." 
1920. 
Richards,  Theodore  William. 

"  In  recognition  of  his  numerous  and  important  contributions   to  inor- 
ganic,  physical   and  theoretical  chemistry,  and  particularly  his  classical 
series  of   redeterminations  of  the  atomic  weights  of  the   more   impor- 
tant chemical  elements." 
1916. 
Sprague,  Frank  J. 

*'  In  recognition  of  his  many  and  fundamentally  important  inventions  and 
achievements  in  the  field  of  electrical  engineering,  notably  his  contributions 
to  the  development  of  the  electric  motor  and  its  application  to  industrial 
purposes,  and  in  the  art  of  electric  traction,  signally  important  in  forming 
the  basis  of  world-wide  industries  and  promoting  human  welfare. " 
1921. 

Squier,  George  Owen. 

"  In  recognition  of  his  valuable  contributions  to  physical  science,  his 
important  and  varied  inventions  in  multiplex  telephony  and  telegraphy 
and  in  ocean  cabling  and  his  eminent  success  in  organizing  and  directing 
the  air  and  signal  services  of  the  U.  S.  Army  in  the  World  War." 
1919. 

Taylor,  David  Watson. 

"  In  recognition  of  his  fundamental  contributions  to  the  theory  of  ship 
resistance  and  screw  propulsion  and  of  his  signal  success  in  the  appli- 
cation of  correct  theory  to  the  practical  design  of  varied  type  of  war  vessels 
in  the  United  States  Navy." 

1917. 
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CRESSON  MEDAL  AWARDS. 

Z856-Z92Z. 

Acker,  C.  E. 

Process  of  Manufacturing  Caustic,  etc. — 1902. 
Albert,  Charles  F. 

Violins  and  Bows. — 1887. 
American  Cotton  Company. 

Round  Lap  Bale  System. — 1901. 
American  Paper  Bottle  Company. 

Paper  Bottles  for  Various  Purposes. — 1906. 
American  Telephone  and  Telegraph  Company. 

Contributions  to  the  Modern  Telephone  Art. — 1916. 
Atwater,  W.  O.,  and  Rosa,  E.  B. 

Respiration  Calorimeter. — 1900. 
Automatic  Electric  Company. 

Automatic  Telephony. — 1910. 

Baeyer,  J.  F.  A.  VON. 

Research  Work  in  Organic  Chemistry. — 19 12. 
Baldwin  Locomotive  Works. 

Contributions  to  the  Evolution  of  the  American  Locomotive. — 1907. 
Batch eller,  C.  H. 

Compound  Locomotive. — 1893. 
Bates,  Stockton;  Shaw,  Edwin,  and  Von  Cuun,  G.  M. 

Spindle  Support. — 1891. 
Bell.  Alexander  Graham. 

Electrical  Transmission  of  Speech. — 191 2. 
Berliner,  Emile. 

Telephony  and  Sound  Reproduction. — 1913. 
Bevington,  J.  H. 

Welding  Metal  and  Spinning  and  Shaping  Tools. — 1891. 
Bilgram,  Hugo. 

Bevel  Gear  Cutter. — 1887. 
Bonwill.  W.  G.  a. 

Electro-Magnetic  Dental  Mallet. — 1876. 
Borsch,  Dr.  Louis. 

Solid  Invisible  Bifocal  Lens. — 1907. 
Bower,  Henry. 

Inodorous  Glycerine. — 1878. 
Brashear,  John  A. 

Leading  Work  in  Astronomic  Science. — 1910. 

Castner,  H.  Y. 

Electrolytic  Process  of  Decomposing  Alkaline  Chlorides  for  the  Pro- 
duction of  Caustic  and  Chlorine. — 1897. 

Chabot,  Cvprien. 

Shoe  Sewing  Machine. — 1885. 
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Chambers  Brothers. 

Bolt  and  Rivet  Clipper.— 1878. 
Charlton,  J. 

Shaft  Coupling. — 1876. 
Clamer,  G.  H. 

Methods  of  Eliminating  Metals  from  Mixtures  of  Metals. — 1904 
Cooper-Hewitt,  P. 

Mercury  Rectifier. — 1910. 

CORSCADEN,  T. 

All-Wrought  Steel  Belt  Pulley.— 1898. 
CowLES;  Eugene  H.,  and  Alfred,  H. 

Electric  Smelting  Furnace. — 1887. 
Cowper,  Edward  A.,  and  Robertson,  T.  Hart. 

Writing  Telegraph.— 1889. 
Crookes,  Sir  William. 

Discoveries  in  Chemistry. — 1912. 
Curie,  Prof,  and  Madame. 

Researches  Resulting  in  the  Discovery  of  Radium. — 1909. 

DeLandtsheer,  Norbert. 

Machine  for  Treating  Flax. — 1879. 
Delany,  p.  B. 

.  Synchronous  Multiplex  Telegraphy. — 1886. 
Delany,  P.  B. 

System  of  Machine  Telegraphy. — 1896. 
Delany,  P.  B. 

Telepost.— 1908. 
Diesel,  R. 

Diesel  Motor. — 190 1. 
Dodge,  J.  M. 

System  of  Storing  Coal. — 1904. 
Dudley,  P.  H. 

Dynamograph. — 1877. 

Eder,  J.  Maria. 

Researches  in  Photochemistry. — 1914. 
Eldred,  Byron  E. 

Low-Expansion  Leading-in  Wire  for  Incandescent  Electric  Lamps. — 1921. 
Emmet,  William  LeRoy. 

Work  on  Electrical  Propulsion  of  Ships  and  Prime  Movers. — 1920. 

Ferrill,  J.  L. 

Process  of  Fireproofing  Wood. — 1903. 
Fischer.  Emil. 

Contributions  to  Organic  Chemistry. — 19 13. 
FiSKE,  B.  A. 

Range  Finder. — 1892. 
Fiss,  Barnes,  Erben  &  Co. 

Worsted  Yarns.— 1875. 
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Forbes,  John  S^  and  Wateehouse,  A.  G. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — igoi. 
Fritz,  John. 

Advancement  of  Steel  Industries. — 1910. 

Gaede.  W. 

Molecular  Air  Pump. — 1909. 
Gans,  Robert. 

Permutit. — 1916. 
Gayley.  J. 

Dr>'  Air  Blast  in  Blast  Furnace  Operation. — 1909. 
Gill.  W.  L. 

School  City. — 1903. 

GOLDSCHMIDT,   HaNS. 

Alumino-thermics. — 1904. 

GOLDSCHMIDT.  V. 

Xew  Theory  of  Musical  Harmony. — 1903. 
Gray,  E. 

Telautograph. — 1897. 
Gray  National  Telautograph  Company. 

Telautograph. — 191 2. 
Griscom.  W.  Woodnutt. 

Electric  Motor  and  Battery. — 1881. 

Hadkield.  Robert  A. 

Advancement  of  Metallurgical   Science. — 1910. 
Hammer,  W.  J. 

Historic  Collection  of  Incandescent   Electric  Lamps. — 1906. 
Hammond,  J. 

Typewriter. — 1890. 
Haupt,  L.  M. 

Reaction  Breakwater. — 1901. 
Hayks,  Mayer  and  Company. 

Manufacture  of  Files. — 1890. 
Hkany,  J.  Allen. 

Fireproof  Insulated  Wire. — 1907. 
Her  SCI!  EL.  Clemens. 

Vcnturi  Meter.— 1898. 
Hollerith,  H. 

Electric  Tabulating  Device. — 1890. 
Holmes,  P.  H. 

Lubricant  Bearing. — 1892. 
Horr.n,  R.  B. 

Contributions  to  the  Characteristics  and  Uses  of  the  American  Woods. 

1908. 
Howe,  H.  M. 

Experimental  Research  on  Steel. — 1895. 
Howe.  H.  M. 

Metallurgy  of  Steel.— -1892. 
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Ives,  Frederick  E. 

Color  Photography. — 1893. 

Jenkins,  C.  pRANas. 

"  Phantoscope."— 1898. 
Lanston,  T. 

Monotype  Machine. — 1896. 
Levy,  L.  E. 

Acid  Blast  Method  and  Apparatus  for  Etching  Metal  Plates. — 1900. 
Levy,  L.  E. 

Machine  for  Powdering  Plates  for  Etching. — 1904. 
Lewis,  Col.  Isaac  Newton. 

Machine  Gun. — 1918. 
LiNDE,  Karl  P.  G. 

Refrigeration  Processes. — 1914. 
Lowe,  Thaddeous  S.  C. 

Water  Gas  Process  and  Apparatus. — 1886. 

LOVEKIN,  L.  D. 

Expanding  and  Flanging  Machinery  and  Tools  for  all  Classes  of  Tubes. — 
1904. 

LUMliRE,  AUGUSTE  AND  LoUIS. 

Color  Photography. — 1909. 

Mallet,  A. 

Articulated  Compound  Locomotive. — 1908. 
Marks,  G.  E. 

Improvements  in  Artificial  Limbs. — 1893. 
Mason  and  Hamlin  Company. 

Liszt  Organ. — 1901. 
Mergenthaler,  O. 

Linotype. — 1889. 

MiCHELSON,  A.  A. 

Work  in  Physical  Optics. — 1912. 
MoissAN,  Henri. 

Investigations  with  the  Electric  Furnace. — 1898. 
MORLEY.  E.  W. 

Determination  of  Fundamental  Magnitudes  in  Chemistry. — 1912. 

Noble,  Alfred. 

Achievements  in  Civil  Engineering. — 1912. 
NoRTHRUP,  Edwin  F. 

Electric  Furnace  and  High  Temperature  Investigations. — 1917. 

Olsen,  Tinius. 

Testing  Machine.— 1891. 
Ott  and  Brewer. 

China  and  Porcelain  Wares. — 1886. 
Outerbridge,  a.  E.  Jr. 

Molecular  Structure  of  Cast  Iron. — 1904. 
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Owens,  Michael  J. 

Bottle  Blowing  Machine — 1915. 

Parker,  J.  C. 

Steam  Generator. — 1902. 
Peckover,  J. 

Stone  Sawing  Machine. — 1895. 
Pelton,  Lester  A. 

Water  Wheel.— 1894. 
Pen  CO  YD  Iron  Works. 

Bridge  Contruction. — 1900. 
Phillips,  F. 

Pressed  Steel  Pulley  for  Power  Transmission. — 1907. 
Powers  and  Weightman. 

Exhibit  at  The  Franklin  Institute  Exhibition  of  1874.— 1875. 
Pratt  and  Whitney  Company. 

System  of  Interchangeable  Cut  Gears. — 1886. 

PUPIN,  M.   I. 

Art  of  Reducing  Attenuation  of  Electrical  Waves  and  Apparatus. — 1905. 

Ramsay,  R.  H. 

Railway  Car  Transfer  Apparatus. — 1886. 
Ramsay,  Sir  William. 

Discoveries  in  Chemistry. — 1913. 
Randolph,  Isham. 

Achievements  in  Civil  Engineering. — 1913. 
Rayleigh,  Lord. 

Researches  in  Physical  Science. — 191 3. 
Robertson,  T.  Hart  and  Cowper,  Ed.  A. 

Writing  Telegraph.— 1889. 
Roentgen,  W.  C. 

Investigations  of  a  New  Kind  of  Ray. — 1897. 
Roscoe,  Sir  H.  E. 

Researches  in  Chemistry. — 191 2. 
Rutherford,  Ernest. 

Advancement  of  Knowledge  of  Electrical  Theory. — 1910. 

Sauveur,  a. 

Metallography  of  Iron  and  Steel. — 1910. 
Shaw,  Edwin;  Bates,  Stockton;  Von  Culin,  G.  M. 

Spindle  Support. — 1891. 
Shaw,  Thomas. 

Automatic  Device  for  Testing  Mine  Gases  and  System  of  Mine  Sig- 
nalling.—1887. 
Simonds,  G.  F. 

Universal  Rolling  Machine. — 1889. 
Smith,  Edgar  F. 

Work  in  Electrochemistry. — 1914. 
Spellier,  Louis  H. 

Time  Telegraph. — 1881. 
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Sprague,  F.  J. 

Multiple  Unit  System  of  Electric  Traction. — 1903. 
Squier,  Major  Geo.  Owen. 

Multiplex  Telephony. — 1912. 
Stein METZ,  C.  P. 

Application  of  Analytics  to  Electrical  Engineering. — 1913. 
Stratton,  S.  W. 

Leading  Work  in  Metrology. — 1912. 

Talbot,  B. 

Open  Hearth  Steel  Process. — 1909. 
Tatham,  W.  p. 

Printing  Press. — 1875. 
Taylor.  E.  R. 

Electric  Furnace  and  Process  of  Manufacturing  Bisulphide  of  Carbon. — 

1907. 
Taylor,  Frederick  W.,  and  White,  Maunsel. 

Process  of  Treating  Tool  Steel— 1902. 
Tesla,  Nikola. 

Alternating  Electric  Currents  of  High  Frequency. — 1894. 
Thomson,  Elihu. 

Industrial  Applications  of  Electricity. — 191 2. 
Thomson,  Joseph  J. 

Leading  Work  in  Physical  Science. — 1910. 
Tilghman,  B.  C. 

Sand  Blast.— 1875. 
Turner,  W.  V. 

Air  Brake  Design  and  Application. — 1909. 

U.  S.  Geological  Survey. 

Exhibit  of   Survey. — 1900. 
Underwood  Typewriter  Company. 

Typewiter. — 1909. 

Vauclain,  S.  M. 

Compound  Locomotive. — 1891. 
Vernaz,  Alexis. 

Milling  Files.— 1909. 
Von  Culin,  G.  M.  ;  Bates.  Stockton  ;  Shaw,  E. 

Spindle  Support. — 1891. 

Walkup,  L. 

Air  Brush.— 1886. 
Waterhouse,  a.  G.,  and  Forbes,  John  S. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Welsbach,  Carl  Auer  Von. 

Incandescent  Mantles. — 1901 
Weston,  Edward. 

Leading  Work  in  Electrical  Discovery  and  Application. — 1910. 
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White,  Maunsel,  and  Taylor.  Frederick  W. 
Process  of  Treating  Tool  Steel. — 1902. 

WiLCKES,  J. 

"  Econometer.*'— 1898. 
Wiley,  Harvey  W. 

Leading  Work  in  Agricultural  Chemistry. — 1910. 
Wood.  H.  A.  Wise. 

Autoplate  Machine. — 1909. 
Wright,  Orville. 

Work  in  Aviation. — 191 4. 

Yanko,  Paul  von. 

Piano  Keyboard. — 1893. 

Zentmayer,  Joseph. 

Microscopes  and  Objectives. — 1875. 

POTTS  MEDAL  AWARDS. 

1911-1921. 
Barker,  Wendell  A. 

Wrenchless  Qiuck. — 1920. 
Bizzell,  James  A.,  and  Lyon,  T.  L. 

"Plants  and  Relation  to  Nitrate  in  Soils"     (Paper). — 1912. 
Bone.  Wiluam  A. 

"Surface   G>nibustion"     (Paper). — 1913. 
Bullard.  EIdward  P.,  Jr. 

Mult-Au-Matic  Machine  Tool. — 1920. 

Coblentz,  W.  W. 

"Reflecting  Power  of  Metals"     (Paper). — 191 1. 

Dahlgren,  Ulric 

"The  Production  of  Light  by  Animals"  (Paper).— 1917. 

Gray,  Alexander. 

"Modem  Dynamo  Electric  Machinery"   (Paper). — 1918. 

Humphreys,  Wujjam  J. 

•*The  Thunderstorm  and  Its  Phenomena''  (Paper). — 1915. 

Janney.  Reynold,  and  Wuxiams,  Harvey  D. 
Hydraulic  Speed  Gear. — 1919. 

Kenxelly,  a.  E. 

Linear  Hot-Wire  Anemometer. — 1918. 
K:xG.  Louis  V. 

Improvements  in  Linear  Hot-Wire  Anemometers. — 1918. 

Landreth,  Clarence  P. 

Direct  Oxidation  Process. — 191 9. 
Lyon.  T.  L..  and  Bizzell.  James  A. 

"Plants  and  Relation  to  Nitrate  in  Soils'*  (Paper). — 1912. 
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McCOLLUM,    E.   V. 

"Nutrition  and  Physical  Efficiency"  (Paper). — 1921. 

MoDjESKi,  Ralph. 

"  Design  of  Large  Bridges  with  Special  Reference  to  Quebec  Bridge " 

(Paper). — 1914. 
Murray.  W.  S. 

"Conditions  Affecting  the  Success  of  Main  Line  Electrification  "  (Paper). 

— 1916. 
Tate,  Alfred  O. 

Electrolytic  Waterproofing  of  Textile  Fabrics. — 1921. 

WiLLLAMs,  Harvey  D.,  and  Janney,  Reynold. 
Hydraulic  Speed  (jear. — 1919. 

LONGSTRETH  MEDAL  AWARDS. 

1890-1921. 
Abbe,  C. 

"  Meteorology  "    (  Paper) .— 1913. 
Abbott,  Robert  R. 

"Modern   Steels  and   Their  Heat  Treatment'*    (Paper). — 1916. 
AcHARD,  F.  H.,  Kennelly,  a.  E.,  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). — 

1917. 
Adams,  L.  H.,  and  Williamson,  E.  D. 

"The  Annealing  of  Glass"     (Paper). — 1921 
Adams,  W.  G.,  and  Forbes,  J.  S. 

Stop  Valve  for  Radiators. — 1893. 
Alexander,  John  E. 

"  Phonospherc." — 1905. 
Alteneder,  Theodore  and  Sons. 

Drawing  Pen. — 1905. 
Armstrong,  Wm.  T.,  and  Cox,  Jacob  D. 

Grip  Socket. — 1896. 
Arnold,  B.  J. 

Magnetic  Clutches  and  System  of  Electric  Power  Station  Construction. 

—1903. 
Austin,  John  T. 

Austin  Organ. — 19 17. 
Ball,  John  D. 

"  Investigations   of    Magnetic   Laws    for    Steel   and    Other   Materials " 

(Paper).— 1917. 
Baskerville,  C. 

"Chemistry   of    Anaesthetics"    (Paper).— 1912. 
Bates,  E.  G. 

Typographic  Numbering  Machine. — 1895. 
Baush,  Christian  H. 

Radial  Drilling  Machine.— 1894. 
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Becker,  Christopher  A. 

Chainomatic  Balance. — 1917. 
Bexxett,  Charles  A. 

Typewriter. — 1909. 
Besgoxie.  J. 

Use  of  A.  C.  Electro-Magnet  in  Surgery. — 1921. 
Bloede.  \'.  G. 

Process  of  Tinting  Fabrics. — 1894. 
Boxxell,  Russell,  and  Schmitt,  Henry  J. 

Gate  Valves. — 1901. 
Bradburn  and  Pen  nock. 

Process  of  Obtaining  Alumina  from  Bauxite. — 1893. 
Breed,  G. 

Apparatus  for  Producing  Musical   Sounds  by  Electricity. — 1908. 
Bristol,  W.  H. 

Recording  Pressure  Gauge. — 1894. 
Browx.  Harold  P.,  and  Edison,  Thomas  A. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 

Caffrev,  C.  S..  and  Company. 

Improvement  in  Carriages  and  Wagons. — 1900. 
Carty,  J.  J. 

Bridging  Bell  System. — 1905. 
Chaffee,  E.  L. 

"Continuous  Electric  Oscillations"  (Paper). — 1913. 
Chaxce,  E.  M. 

"Pathogenic  Mine  Atmospheres"  (Paper). — 1912. 
Cheney,  W.  L 

Lathe  Tool  and  Support. — 1895. 
Chexoweth,  a.  C. 

Method  of  Constructing  Sewers. — 1892. 
Clark,  Wm.  H.,  and  Collins,  Frank  W. 

Cortlandt,  Howe  Ventilating  Stove. — 1894. 
Collixs.  Frank  W.,  and  Clark,  Wm.  H. 

Ventilating  Stove. — 1894. 
Colt's  Patent  Fire  Arms  Manufacturing  Company. 

Automatic  Pistols. — 1906. 
Cooper.  W.  S. 

Specimens  of  Aluminum  Castings. — 1895. 
Cox,  Jacob  D.,  and  Armstrong,  Wm.  T. 

Grip  Socket. — 1896. 
Creightox,  H.  Jermain. 

"  The  Deteriorating  Action  of  Salt  and  Brine  on  Reinforced  Concrete  ** 

(Paper).— 1918. 
Crisfield,  J.   A.   P. 

Moisture  Determinator  for  Coke  and  the  Like. — 1909. 
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Cum  MINGS,  H.  H. 

Speed  Controllers. — 1903. 

CUSHMAN,  AlLERTON   S. 

"Researches  on  the  Corrosion  of  Iron  and  Steel"   (Paper). — 1908. 

Dana,  A.  S.,  Kennelly,  A.  E.,  Achard«  F.  H. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). 

— 1917. 
Deshler,  Charles,  and  McAllister,  Edward  J. 

Portable  Photometer. — 1900. 
DgVoE,  W.  R. 

Conduit  Electric  Railway. — 1894. 
Dodge,  Wallace  H. 

Wooden  Split  Pulley.— 1891. 
DOOLITTLE,   T.   B. 

Hard  Drawn  Copper  Wire. — 1898. 
Draper,  C.  W. 

Computing  Machine  with  Indicating  and  Registering  Mechanism. — 1904. 

Eberhardt,  Henry  P.,  and  Ulrich,  F.  L. 

Radial   Gang  Cutter. — 1904. 
Eddison,  Wiluam  Barton. 

Jet  Entraining  Apparatus. — 1921. 
Edison,  Thomas  A.,  and  Brown,  Harold  P. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 
Edwards,  Levi  Talbot. 

Compound  Air-Lift   System. — 1918. 
Ellis,  Carleton. 

Paint  and  Varnish  Remover. — 1916. 
Eve,  a.  S. 

"Modern  Views  on  the  Construction  of  the  Atom"  (Paper). — 1916. 

Fay,  C.  N.,  Sholes,  Z.  G.,  and  Hochklassen,  H. 

Typewriting  Machine. — 1901. 
Follett,  W.  I. 

Time  Stamp. — 1906. 

FOLMER  AND  ScHWING  MfG.  COMPANY. 

Graflex  Cameras. — 1905. 
Forbes,  J.  S.,  and  Adams,  W.  G. 

Stop  Valve  for  Radiators. — 1893. 
Frick.  Fred. 

Electric  Program  Clock. — 1899. 
Fuller,  G.  W. 

"Biochemical    and    Engineering   Aspects    of    Sanitary    Water    Supply" 
(Paper).— 1916. 

(jOLdman.  Henry. 

Arithmachine. — 1901. 
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Gc^DVEAR.  Charles. 

Projection  Lantern.— 1895. 

GlANBERV.  J.  H. 

Stadia  Rod. — 1909. 

Heilprix,  a. 

Improved  Ventilating  Gtr  Window.— 1897. 
Hexxixc,  G.  C. 

Pocket  Recorder  for  Tests  of  Materials.— 1899. 
Hepbl'rx,  J.  S. 

** Chemistry  of  Sugar"  (Paper).— 191 1. 
Herr,  H.  T. 

** Development  of  Steam  Turbines"  (Paper).— 1914. 
Hill,  F.  B. 

Improvement  in  the  Treatment  of  Sewage. — 1893. 
HiRscH,  H.  H. 

Electric  Safety  Lamp. — 1914. 
HiTE,  B.  H. 

Sterilization  by  High  Pressure. — 1920. 
HoADLEv,  H.  G. :  Williams,  H.  D.  ;  Lewis,  .E  C. 

Lever  and  Ratch  Attachment. — 1900. 
HocHKLASSEX.  H. ;  Fay,  C.  N.,  and  Sholes,  Z.  G. 

Typewriting  Machine. — 1901. 

HOLLINGSHEAD,  W.   B 

Automatic  Disinfectant  Ejector. — 1898. 

HOLMAN,    A.  J.,  AND   COMPANY. 

Self-Pronouncing  Bibles. — 1900. 
HoovEN,  Owens,  Rentschler  Co. 

Hooven  Automatic  Typewriter. — 191 7. 
Humphreys,  W.  J. 

"Volcanic  Dust,  Climatic  Changes  and  Ice  Ages"  (Paper). — 1914. 
Hyde,  E.  P. 

"Physical  Production  of  Light"   (Paper).— 1911. 


International  Light,  Heat  and  Power  Company. 

Incandescent  Lamp. — 1901. 
International  Money  Machine  Company. 

Money  Machine. — 1917. 
h-Es,  H.  E.,  Kingsbury,  E.  F.,  Karrer,  E. 

"The  Physics  of  the  Welsbach  Mantle"   (Paper).— 1919. 
Ives.  H.  E. 

"Artificial  Daylight"   (Paper).- 1915. 
Ives,  H.  E. 

Improvements  in  Diffraction  Color  Photographs  and  Mode  of  Making 

Same. — 1907. 
I\t:s,  F.  E. 

Photo-Micrographic  Process. — 1903. 
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IVINS,  E. 

Product  of  Tube  Making. — 1894. 

Johnston,  A.  L. 

Automatic  Safe  Electric  Disconnector. — 1894. 
Jones,  H.  C. 

"Nature  of  Solution"  (Paper). — 1913. 
Jones,  J.  R. 

Machine  for  Rolling  Car  Wheels. — 1892. 

Karns,  J.  P.,  Company. 

Tunneling  Machine. — 1909. 
Karrer,  E.  ;  Kingsbury,  E.  F.  ;  Ives,  H.  E. 

"Ihe  Physics  of  the  Welsbach  Mantle"  (Paper). — 1919. 
Ki:mp,  W.  W.,  and  Van  Horn,  W.  H. 

Gas  System. — 1919. 
Kennelly,  a.  E.  ;  Achard,  F.  H.  ;  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). 

— 1917. 
Kingsbury,  E.  F.  ;  Karrer,  E.  ;  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper).— 19 19. 
Kinkead  Manufacturing  Company. 

Apparatus   for  Aligning  and  Levelling  Shafting. — 1914. 

KiTSON,  A. 

System  of  Oil  Heating  and  Incandescent  Lighting. — 1901. 
Knapp,  I.  N. 

•'Natural  Gas"  (Paper).— 191 3- 
Kothny,  G.  L.,  and  Suczek.  Robert. 

Radojet  Air  Pump. — 1920. 
Kroll,  G. 

Convertible  Carriage. — 1896. 

Laird,  Schobes  and  Company. 

(jeneral  Excellence  in  Manufacturing  Shoes.— 1000 
Lathrop,  E.,  and  Schreiner.  O. 

"Organic  Constituents  in  Soil"   (Paper).     1912. 
Ledoux,  J.  W. 

Fluid  Meter.— 1919. 
Leeds,  Morris  £. 

Recording  Devices. — 1920. 
Lenker,  Will  G. 

L-E-Vation  Rod.— 191 5. 
Levy.  Max 

Counting  Chamber  for  Haemocytometer.— 1917. 
Lewis,  E.  C.  ;  Williams,  H.  D.;  Hoadley,  H.  G. 

Lever  and  Ratch  Attachment. — 1900. 
Lewis,  John  F.,  and  Mattes,  Wm.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
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Lewis,  W. 

Inertia  Indicator.— l^pg. 
Llovd,  M.  G. 

"Magnetic  Hysteresii**  (Paper).— 191  x. 
Lodge,  George. 

Electro-Magnetic  Street  Railway  System. — i8g6. 
Luckiesh,  M. 

"The  Visibility  of  Airplanes"  (Paper).    1920. 
Lupton,  D.,  Son  and  Coicpaivy. 

Automatic  Gosing  Fireproof  Metal  Window. — 1904. 

Mackay,  William  M. 

Operating  Valve. — 1893. 

McAlLISTKR,   il.  J.,  AND  DhSCHLER,  ChASLES. 

Portable  Photometer. — 1900. 
Marsh,  E.  B. 

Metallic  Corner  Bead. — 1897. 
•   Mattes,  William  P.,  and  Lewis,  J.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Meeker,  G.  H. 

New  Apparatus  and  Method  in  Ginical  Chemistry. — 1906. 
Menlo  Park  Ceramic  Works. 

Decorative  Tile  and  Faience  Work. — 1890. 
Mi  ley,  Henry  M.,  and  Michael. 

Color  Photography. — 1905. 
Miller,  Dayton  C. 

"A  32-Elcment  Harmonic  Synthesizer"  (Paper). — 1917. 
Moore,  Richard  B. 

"Biography  of  Sir  William  Ramsay"   (Paper). — 1919. 
MORSELL,  W.  F.  C. 

Sectional  Models  for  Stereometric  Representation. — 1903. 

XORTIIRUP.  E.  F. 

"Vortex  Motion  in  Liquids''   (Paper). — 1912. 

Pantasote  Leather  Company. 

"  Pantasote."— 1896. 
Philadelphia  Cremation  Society. 

System  of  Cremation. —  1H92. 
Pitkin.  A.  J. 

Compound  Locomotive. — 1 8y  i . 
Pittler,  J.    W.,   VON 

Turret   Lathe. — 1903. 
Prestwich,  John  Alfred.    * 

Fluid  Gauge. — 1918. 
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Rankin,  George  A. 

"Portland  Cement*'  (Paper).— 1917. 
Reckunghausen,  M.  von. 

" Ultra- Violet  Rays"  (Paper).— 1915. 
Reese,  B.  D. 

Dirigible  Balloon. — 1910. 
Reeves,  Milton  O. 

Variable  Speed  Countershaft. — 1900. 
Regan,  H.  C,  Jr. 

Closed  Conduit  Electric  Railway. — 1897. 
Richards,  G.  M. 

Automatic  Fluid  Pressure  Friction  Clutch. — 1897. 
Riker,  C.  L. 

Lavatory. — 1900. 
RiNGLAND,  Albert,  and  Schoenfuss,  F.  H. 

Portable  Brinell  Meter. — 1917. 
RoBY,  Henry  W. 

Screw  Jack. — 1891. 

ROEDER,  J.  R. 

Improvement  in  Windows. — 1892. 
Roper,  Charles. 

Safety  Propellers — 1909. 

ROSENDALE   BeLTING   COMPANY. 

Camel  Hair  Belting.— 1893. 
ROUSSEL,  W.  J. 

Cipher  Code  System. — 1902. 

RUSBY,  J.  M. 

"Industrial  Combustible  Gases"   (Paper). — 1914. 

RUSHTON,  K. 

Improvements  in  Trailing  Trucks  for  Locomotives. — 1910. 
RuuD,  Edwin. 

Instantaneous  Automatic  Water  Heater. — 1904. 

SCHEMERHORN,  W.  GeORGE. 

Folding  Boat.— 1 891. 
ScHLiNK,  Frederick  J. 

Stabilized  Platform  Weighing  Scale.— 191 9. 
Schmidt,  Max,  and  Sieber,  Joseph. 

Movable  Sidewalk.— 1894. 
Schmidt,  Henry  J.,  and  Bonnell,  Russell. 

Gate  Valves.— 1901. 
Schoenfuss,  Frank  H.,  and  Rincland,  Albert. 

Portable  Brinell  Meter.- 1917. 
Schreiner,  O.,  and  Lathrop,  E. 

"Organic  Constituents  in  Soils"  (Paper).— 191 2. 
Scripture,  E.  W. 

Color  Sense  Tester.— 1903. 
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Seitz.  Henry  Jebome. 

Coal  Loading  and  Screening  Machines. — 1904. 
Shahples,  Specialty  Company. 

Super-Centrifuge. — 1916. 
Shaw,  H.  M. 

Lightning  Arrester. — 1904« 

Sh  ELLEN  BACH.  WiLLIAM    L. 

VariaI)Ie  Speed  Countershaft. — 1903. 
Sholes,  Z.  K,:  Fay,  C.  X.;  Hochklassen,  H. 

Typewriting  Machine. — 1901. 
SiEBER.  Joseph,  and  Schmidt,  Max  £. 

Movable  Side-Walk. — 1894. 
Skinner,  Joshua  J. 

"Soil  Aldehydes**  (Paper). — 1919. 
Snook,  Homer  Clyde. 

X-Ray  System. — 1919. 
Sf'iTZGLAss,  Jacob  M. 

Republic  Flow  Meter. — 1921. 
Star  Brass  Manufacturing  Company. 

Steam  Gauge. — 1894. 
Stearns  Manufacturing  Company. 

Automatic  High  Speed  Engine. — 1892. 
Stone,  John  Stone. 

''Propagation  of  Electric  Waves  Along  Wires"   (Paper). — 1913. 
Stradling.  George  F. 

"Modern  Theories  of  Magnetism"   (Paper). — 1916. 
Stumpf,  J. 

Una  Flow  Steam  Engine. — 1909. 
SuczEK,  Robert,  and  Kothny.  G.  L. 

Radojet  .Air  Pump. — 1920. 

Taintor,  C.  C. 

Positive  Saw-Set. — 1895. 
Taussig,  John  H.,  and  Zeek,  Charles  F. 

Automatic  Operation  of  Water  Gas  Sets. — 1918. 
Teal,  B.  F. 

Anti-friction  Universal  Joint  for  Shafting. — 1909. 
Thomas,  C.  C. 

"Measurement  of  Gases*'  (Paper). — 1912. 
Toerring,  C.  J. 

Electric  Arc  Lamp. — 1903. 
Town  send,  T.  F. 

Improved  Thermometer  Support. — 1907. 
Tucker,  W.  H. 

Letter  and  Document  Files. — 1900. 
Turner.  W.  V. 

"Locomotive  Air-Brakc*'   (Paper).— 191 1. 
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TUTWILER,  C.  C. 

"Recovery  of  Gas  Works  by- Products "  (Paper). — 1915. 

Ulrich,  Frederick  L.,  and  Eberhardt,  H.  E. 

Radial-Ehiplex  Gang  Cutters. — 1904. 
Underwood,  John,  and  Company. 

Combined  Calculating  and  Typewriting  Machine. — 191 5. 

Van  Aller,  Tycho. 

Calorizing  Process. — 1918. 
Van  Horn,  William  H.,  and  Kemp,  William  W. 

Kemp  Gas  System. — 1919. 

Waggner,  B.  G. 

Prepayment  Gas  Meter. — 1916. 
Wagner  Electric  Manufacturing  Company. 

Single  Phase  Alternating  Current  Power  Motor. — 1902. 
Wahl  Adding  Machine  Company. 

Adding  Machine.— 1 916. 
Waterbury  Tool  Company 

Double  Univesal  Joint. — 1904. 
Weidlog,  Charles  B. 

Indicator  for  Boring  Machines. — 1906. 
Welsbach  Light  Company. 

Various  Manufactured  Products. — 190 1. 
Wentworth,  C.  C. 

Improvements  in  Hydraulic  Rams. — 1903. 
Wetherill,  Henry  Emerson. 

New  Physical  Diagnostic  Instruments. — 1906. 
Wheeler,  George  A. 

Step  Type  Escalator. — 1914. 
White,  J.  J. 

Journal  Box. — 1891. 
Whitehead,  J.  B. 

"The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Volt- 
age"  (Paper).— 1918. 
Williams,  Brown  and  Earle. 

Kerosene  Lamp  for  Magic  Lanterns. — 1902. 
Williams,  H.  D.;  Hoadley,  H.  G.;  Lewis.  E.  C. 

Lever  and  Ratch  Attachment. — iqoo. 
Williamson,  E.  D.,  and  Adams,  L.  H. 

"The  Annealing  of  Glass'*  (Paper). — 1921. 

Yawman  &  Erbe  Manufacturing  Company. 

Rapid  Roller  Copier. — 1904. 
Young,  C.  D. 

"Locomotive  Superheaters"   (Paper). — 1915. 

Zeek,  Charles  F..  and  Taussig,  John  H. 

Automatic  Operation  of  Water  Gas  Set. — 1918. 


102  YEAR  BOOK  OP 

CERTIFICATE  OP  MERIT  AWARDS. 

1885-1931. 

Bayus,  R.  N. 

Brush  Holder  and  Brusher  for  Dynamos. — 1909. 
Bein,  Emil  J. 

Letter  and  Document  Files. — 1900. 
Blanton,  E.  a.,  Jb. 

Shaft  Coupling,  Nut  Locks,  Gtms,  etc. — 1910. 
Blokck.  W.  a. 

Boiler  Efficiency  Meter. — 1914. 
Blouxt,  Eugene  I.,  and  Taylor,  Warren  H. 

Door  Check. — 1902. 
Branch,  C  J. 

Electric  Light  Shade. — 1909. 
Byerly,  F.  E. 

Cutter  and  Cutter  Head. — 1893. 

Candee.  C.  H. 

Car  Truck  and  Journal  Bearings. — 1887. 
Cook,  J.  S. 

Self -Lubricating  Journal  Box. — 1898. 

Dempster,  J.  T.  H. ;  Fleming,  Richard;  General  Electric  Company;  Stein- 
METZ,  C.  P. 

Magnetic  Lamp. — 1908. 
DeRycke,  J. 

Steam  Separator. — 1894. 
Dodge,  W.  W. 

Wooden  Split  Pulley.— 1885. 
Dunn,  G.  S. 

Automatic  Electric  Brake  Motor. — 1902. 

Ellsworth,  F.  G. 

The  Knudson  and  Ellsworth  Telephone. — 1891. 
Elton  HEAD,  VV.  B. 

Nut  Lock.— 1885. 

Fleming,  Richard;  Dempster,  J.  T.  H. ;  General  Electric  Company;  Stkin- 
METZ,  C.  P. 
Magnetic  Lamp. — 1908. 

General  Electric  Company;  I>empster,  J.  T.  H. ;  Fleming,  Richard;  Stein- 

METZ,  C.   P. 

Magnetic  Lamp. — 1908. 
Getty.  John  K. 

Bicycle  Support. — 1896. 
GiLSON,  Emery  G. 

Calorizing  Process. — 1918 
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Glazieb,  John  T.  and  Peter  F. 
Universal  Nozzle. — 1904. 

GOWDEY,  J. 

Compartment  Drawer. — 1902. 

GSEKNB»  F.  V.  AND  M.  A. 

Improvement  in  Windows. — 1892. 

Haines,  R.  B.,  Jr. 

Automatic  Micrometer  Gauge  for  Hot  Metal. — 1896. 
Hallanan,  M. 

Horseshoe  and  Pad. — 1896. 
Hallberg,  J.  H. 

Current  System  for  Trunk  Line  Railways. — 1906. 
Hanson,  Freeman. 

Wood  Turning  Machine. — 1891. 
Harbolsheimer,  J. 

Garbage  Box. — 1894. 
Havard,  Oliver  D. 

Coal  Meter.— 1918. 
Hays,  Charles  and  Joseph. 

COs  and  Draft  Recorder. — 1920. 
Hepburn,  J.  S. ;  St.  John,  E.  Q.  ;  Jones,  F.  M. 

''Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniaceae "  (Paper). — 1921. 
HJiLL,  Edgar. 

Caliper  Measuring  Device. — 1903. 
Hill,  Myron  F. 

Roller  Bearings. — 1902. 

International  Burglar  Immunity  Co. 
Electric  Protective  Devices. — 1905. 

Jones,  Frank  Morton  ;  Hepburn,  J.  S. ;  St.  John,  E.  Q. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 
Sarraceniaceae  "  (  Paper) . — 1921 . 

Kinney,  R.  D. 

Internal  Fired  Water  Tube  Boiler.— 1899. 

Lance,  W.  L. 

Utilizing   Oil   Cloth   Waste.— 1888. 
Land,  S. 

Sash  Cord  Fastener. — 1886. 
Landau,  David,  and  Parr,  Percy  H. 

"A  New  Theory  of  Plate  Springs"  (Paper).— 1920. 

McChesney,  R. 

Improved  in  T-Squares. — 1893. 
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11  AC  Donald,  Thomas  H. 

Apparatus  for  Recording  Sound. — 1900. 
McIntyre  Company. 

Electric  Wire. — 1893. 
McLal'thlix,  Martin  B..  and  Taylor,  George. 

Household  Garbage  Carbonizer. — 1895. 

Naber,  H.  a. 

Gas  Voltameter. — 1895. 
National  Nutrient  Company. 

Nutrium,  a  new  Utod  Product. — 1902. 
NeU MEYER,  H.  F. 

Spray  Nozzle. — 1895. 

Parr,  Percy  H.,  and  Landau,  David. 

"A  New  Theory  of  Plate  Springs"  (Paper).— 1920. 
Parvin,  a.  B. 

Tele-photo  Lens. — 1895. 
Phelps,  W.  J. 

Hylo- Incandescent  Lamp  — 190.3. 
PiCH,  Friedrich. 

Cast  Iron  Brazing. — 1903. 

Reagan,  James. 

Improved  Grates. — 1900. 
RiDCWAY,  E.  B. 

Steam  Hydraulic  Elevator. — 1914. 
Rinn,  J.  J. 

Tent  Fastening. — 1904. 
Robinson,  Cyrus  R. 

Improved  Fire  Nozzle. — 1905. 
Rolin,  Charles  W. 

Adjustable  and  Interchangeable  Grate. — 1918. 
Rowla.n'd,  L.  G. 

Automatic  Safety  Device  for  Electric  Circuits. — 1897. 

Sadtler,  J.  P.  B. 

Water  Heater  for  Range  Boilers. — 1900. 
Schenck,  W.  T.  Y. 

Improved  Hose  Reels. — 1893. 
Sheaf,  Philip  A. 

Circle  Drawing  Attachment  for  Microscopes. — 1916. 
Simpson,  W.  L. 

Steam  Separator. — 1894. 
Stein.  F.  J, 

An    Improved   and    Simplifiied    System   of    Pitman    Phonography. — 1904. 
Steinmetz,  C.  p.;  Dempster,  J.  T  H. ;  Fleming,  Richard;  General  Electric 
Company. 

Magnetic   Lamp. — 1908. 
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St.  John,  E.  Q.  ;  Hepburn,  J.  S. ;  Jones,  F.  M. 

Absorption  of  Nutrients  and  Allied   Phenomena  in  the   Pitchers  of  the 
Sarraceniaces "  (Paper). — 1921. 

SWEETLAND,    ErNEST  J. 

Meullic  Filter  Cloth— 1918. 
SwETT  AND  Lewis  Company. 

Static  Machine  for  X-Ray  Apparatus. — 1899. 

Taylor,  George,  and  McLauthlin,  Martin  B. 

Household  Garbage  Carbonizer. — 1895. 
Taylor,  Warren  H.,  and  Blount,  Eugene  I. 

Door  Check. — 1902. 
Tuckfield,  C  B. 

Stove  Pipe  Anchor. — 1896. 

Vanier,  G.  p. 

PoUsh  Bulb.— 1914. 

Warden,  J.  T. 

Improved  Drawing  Board. — 1893. 
Weber  and  Company. 

Speaking  Attachment  for  Telephone. — 1894. 
Whinery,  Samuel  Brent. 

Improved  Method  of  Blueprinting. — 1902. 
White,  E.  M. 

Chimney  for  Incandescent  Lamp. — 1898. 
Wickersham,  W. 

Printers'  Quoin.— 1894. 
Wilkes,  M. 

Automatic  Cut-Off  for  Slide  Valve  Engines. — 1889. 


JOHN  SCOTT  MEDAL  AWARDS. 

1835-1918. 

Abt,  R. 

System  of  Mountain  Railways. — 1889. 
ACHESON,   E.  G. 

"  Carbonmdum." — 1894. 

AcHESON,  E.   G. 

Artificial  Graphite. — 1901. 
Adt,  J.  B. 

Tobacco  Machine. — 1901. 
Akeley,  Carl  E. 

Cement-Gun. — 1916. 
Albert,  C.  F. 

Musical  Instruments. — 1901. 
Alger,  H.  C. 

Liquid  Measurer. — 1912. 
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Almond,  T.  R, 

Angular  Coupling — 1892. 
Almond,  T  R. 

Flexible  Tube— 1897. 
American  Pbismatic  Light  Company. 

Light  Projecting  Glass. — 1901. 
Anderson,  H.  N. 

Gear  Rolling  Machine. — 191 5. 
Anderson,  Levl 

File  Cutting. — 1842. 
Anderson,  William. 

Apparatus  for  Water  Purification. — 1891. 
AsHFORD,  Henry. 

Boat  Attaching  and  Detaching  Apparatus. — 1883. 
Atkins,  J. 

Self-Raking  Automatic  Reaper  and  Mower. — 1854. 
Atkinson,  J. 

Gas  Engine. — 1889.  • 

Babbitt,  I. 

Axle  Boxes  for  Railway  Cars. — 1840. 
Babbitt,  I. 

Soft  Metal  Boxes.— 1842. 
Baekland,  Leo  H. 

Bakelite. — 1909. 
Baker,  J.  G. 

Pressure  Bower. — 1875. 
Baldwin,  F.   S. 

Caculating  Machine. — 1874. 
Baldwin,  F.  R. 

Boiler  Tube  Cleaner. — 1893. 
Ballentine,  W.  L 

Apparatus  for  Testing  Hardness  and  Density  of  Metal,  etc. — 1908. 
Balzer,  S.  M. 

Device  for  Backing  off  and  Forming  Milling  Cutters. — 1896. 
Bard  WELL,  John. 

Votometer. — 1901. 

B  AS  SETT,   H. 

Compasses. — 1835. 
Batchellor,  B.  C. 

Pneumatic  Dispatch  Tube  Apparatus. — 1899. 
Batdorf,  C.  S. 

Coin  Counting  and  Wrapping  Machine. — 1914. 
Bates,  Albert  J. 

Improved  Corliss  Engine. — 1895. 
Bates,  Robert. 

Instrument  for  the  Cure  of  Stammering.— 1854. 
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Beadle,  C.  ;  Bevan,  E.  J. ;  Cross,  C  F. 

Cellulose  Poducts. — 1895. 
Bean,  E.  W. 

Device  for  Ascertaining  Latitude. — 1837 
Beechea,  James. 

Hojlow  Handled  Cutlery.— 1883. 
Behrend,  B.  a. 

High  Speed  Electric  Generators. — 1909. 
Behrns,  G.  L.  H.,  and  Bremar,  A. 

Aspirator  for  Mill  Stones. — 1877. 
Bell,  Chichester  A.,  and  Tainter.  Summer. 

Apparatus  for  Recording  Sound. — 1900. 
Ben  NOR,  Joseph. 

Siphon  Trap. — 1884. 
Ben  NOR,  Joseph. 

Knitting  Machine. — 1892. 
Berkefeld,  W. 

Germ  Proof  Water  Filter. — 1893. 
Berliner,  E. 

Gramophone. — 1897. 
Bevan,  E.  J.;  Beadle,  C. ;  Cross,  C.  F. 

Cellulose  Products. — 1895. 
Bilgram,  Hugo. 

Bevel  Gear  Cutter. — 1887. 
Bilgram,  Hugo. 

Gearing  for  Metal  Planners. — 1882. 
Bilyeu,  Thomas. 

International  Money  Machine. — 191 7. 
Blakey,  Thomas  W.,  and  Courtenay,  William. 

Reconstructed  Granite. — 1900. 
Blickensderfer,  George  C. 

Typewriting  Machine.     1901. 
Blodgett  Brothers. 

Electrical  Signal  Clock. — 1883. 
Blondel,  Andre,  and  Paarowdaki,  Spiridion. 

Holophone  Globes. — 1898. 
Bradley,  .\ndrew. 

Stencil  Machine. — 1902. 
Bramwell,  W.  C. 

Feeding  Machine  for  Fibrous  Material. — 1894. 
Branson,  D.  ;  Thornburgh,  R.  D.  ;  Starr,  J.  E. ;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Brehmer,  Hugo,  and  Heyl,  Henry  Rand. 

Wire  Book  Sewing  Machine. — 1883. 
Bremar,  A.,  and  Behrns,  G.  L.  H. 

Aspirator  for  Mill  Stones. — 1877. 
Bridgman,  H.   L. 

Automatic  Ore  Sampler. — 1893. 


..•? 


YEAR  BOOK  OF 


1 1J_  J.  A. 

C:"vcrtiblc  Cars.  Traction  Trucks. — 1904. 
r  ».:tt:\.  J.  \V..  and  Tatham.  B. 

Safety  Catch  for  Elevators. — 1875. 
rit.-AN.  EIdwakd. 

Pyrometers. — 1 897. 
Ek-w.n:xg.  John  M. 

Automatic    Pistol. — 1906. 
Burger.  H.  J. 

Photo- Polychrome  Printing  Apparatus. — 1903. 
BuMELL.  John  H..  and  Metzler,  C.  E. 

Railway  Signal  Lantern. — 1885. 
Burroughs.  \V.  S. 

Calculating  Machine. — 1897. 
BuRR<»\vs.  Amos  E. 

Feed-Water  Regulator. — 1904. 
Burt.  \V.  A. 

Variation  Compass. — 1835. 
Burton,  G.  D. 

Electric  Forging  Device. — 1892. 
Burton,  \V.  L. 

Electric    Heater. — 1890. 

Calahan,  E.  a. 

Synchronous  Multiplex  Telegraphy. — 1886. 
Calderhead.  a. 

Looms. — 1840. 
Campbell,  P.  T.,  and  C.  H. 

Apparatus  for  Reconstructing  Milk. — 1904. 
Carleton,  Cyrus,  and  Wilcox,  Charles  H. 

Automatic  Tension  and  Improved  Sewing  Machines. — 1875. 
Carnell,  Charles. 

Brick  Machine. — 1850. 
Carney,  Thos.;  C(X)k.  H.  ;  and  Patterson,  H.  G.  and  J.  H. 

Cash  Registers. — 1901. 

Carroll,  W.  T. 

Xon-Metallic  Bearings. — 1896. 

Castner,  H.  Y. 

.Apparatus  for  the  Manufacture  of  Sodium  and  Potassium. — 1889. 

Cerasoli,  Alberto,  and  Humphrey,  H.  A. 
Hydraulic  Pump. — 1914. 

Chaiiot,  Cyfrikn. 

Shot:  .Sole  Channelling  Machine. — 1885. 

Ciiawjt,  Cykrikn. 

.Shoe  Sewing  Machine. — 1885. 
Chaw^t,  Cykrir.v, 

.Shoe  Sole  ndg*:  'furning  Machine. — 1885. 
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Chabot,  Cyprien. 

Beveled  Rim  Watch  Cases.— 1886. 
Chambers,  C. 

Brick  Machine. — 1875. 
Chambers,  C. 

Book  Folding  and  Pasting  Machine. — 1874. 
Chauvenet,  William. 

Great  Circle   Protractor. — 1857. 
Chenoweth,  a.  C. 

Electric  Conduits. — 1890. 
Chenoweth,  A.  C. 

Steel  Concrete  Foundation  Piles. — 1906. 
Clark,  G.  S. 

Device  for  Safety  Vaults. — 1892. 
•Claud,  G.  M.;  Hess,  G.  A.;  Fouche,  Edmund. 

Process  of  Storing  Explosive  Gases. — 1903. 
Cleborne,  C.  J. 

Bedstead. — 1894. 
Colby,  E.  A. 

Electric  Furnace  for  Melting  Metals. — 1909. 
CoLTON,  Sabin  W. 

Improved  Locks. — 1848. 
CoNNET,  Frederick  N.,  and  Jackson,  W.  W. 

Improved  Venturi  Meter. — 1898. 
•Cook,  H.  ;  Carney,  T.  ;  Patterson.  H.  G.  &  J.  H. 

Cash  Registers. — 1901. 
Cooper,  Daniel. 

Time  Recorder. — 1898. 
Courtenay,  William,  and  Blakey,  Thomas  W. 

Reconstructed  Granite. — IQOO. 
•Cowles,  Eugene  H.,  and  Alfred  H. 

Electric   Smelting  Furnace. — 1887. 

•COWPER-COWLES,    ShERARD. 

Method  of  Depositing  Metals  on  Metallic  Surfaces. — 1911. 
"Crehore.  a.,  and  Squier.  G.  O. 

Polarizing  Photo-Chronograph. — 1896. 
Cross,  C.  F.  :  Beadle,  Clayton  ;  Bevan,  E.  J. 

Celluose  Products. — 1895. 
Cross,  W.  A. 

Horizontal  Folding  Door. — 1903. 
Cyclostyle  Company. 

Cyclostyle.— 1888. 

Dale,  John  D. 

Wood  Molding  Machine. — 1857. 
Darling,  J.  D. 

Apparatus  for  Producing  Metals  and  Nitric  Acid  from  Fused  Nitrates. — 
1901. 
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Davis,  Job  A. 

Vertical  Feed  for  Sewing  Machine. — 1875. 
Denison,  L.  C 

Corn  Sheller.—iSjQ. 

DiETZ,   GUSTAV. 

High  Speed  Photographic  Betwecn-lens  Shutter. — 1909. 

DiLKS,  J. 

Water  Gauges. — 1853. 
Dobbins,  E.  J. 

Daylight  Rod--i9i4. 
Dobbins.  Edwabo  J.,  and  Moffett,  George. 

Light  Projcting  Glass. — 1901. 
Doble,  W.  a.  • 

Tangential  Water  Wheel — 1904. 
Dock,  H. 

Rivett  Thread  Tool.— 1901. 
Dodge,  J.  M. 

Storage  Structure  for  Coal  and  Analogous  Material. — 1904. 
Dodge,  Wallace  H. 

System  of  Rope  Transmission. — 1891. 
DoERR,  John  H.,  and  Wigmore,  William  H. 

Sleeping  Car. — 1885. 
Dorr,  John  V.  H. 

Hydrometallurgical  Apparatus. — 1916. 

DOWNES,  L.  W. 

Fireproof  Insulated  Wire. — 1905. 
Dressler,  Conrad  d'Huc. 

Tunnel  Kiln. — 1918. 
Duncan,  Joseph  S. 

Addressograph. — 1903. 
Dunham,  Joseph  M.,  and  McKemmil,  John. 

Metallic   Drawing  Rolls. — 1894. 
Dunn,  B.  W. 

Testing  Machine  for  Measuring  Intensities  of  Impulsive  Forces. — 1898. 

DURKEE,  G.  B.,  AND  GOLDING,  JOHN   F. 

Expanded  Metal. — 1897. 
DuTTON,  R.  &  Co. 

Mowing  Machine. — 1877. 

Eckstein,  H.  G. 

Feed  Water  Heater.— 1884. 
Edison,  T.  A. 

Mimeograph. — 1889. 
Edson,  J.  B. 

Pressure  Recording  Gauge. — 1894. 
Ehbets,  C.  J. 

Improved  Revolver. — 1890. 
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Eldreo,  Byron. 

Process  for  Flame  Regulation. — 1906. 
Eldridge,  G.  M. 

Electro  Magnetic  Protector  fqr  Electric  Instruments.— 1884. 
Ellis,  H. 

Combined  Calculating  and  Writing  Machine. — 1909. 
Elmer  and  Little. 

Chronometer. — 1837. 
Emerson,  J. 

Power  Scale.— 1892. 
Engelhard,  C. 

Heraeus  Le  Chatelier  Pyrometer. — 1907. 

EWBANK,   T. 

Lead  Pipes. — 1835  . 
Faber,  George. 

Magnetic  Water  Gage. — 1853. 
Fahy,  Frank  P. 

Permeameter. — 191 8. 
Fawkes,  Joseph  W. 

.Steam  Plow. — 1859. 
Fellows,  E.  R. 

Machine  and  Cutter  for  Generating  Gear  Teeth. — 1899. 
Felt,  D.  E. 

Comptometer. — 1890. 
Field,  D.  W.,  and  Spencer,  John  E. 

Damper  Regulator.-^i893. 
Fisher,  Robert  T. 

Improved  Book  and  Letter  Typewriter. — 1899. 
Fosten,  R.  B. 

Telescope.- 1840. 
Fouchb,  E.;  Claud,  G.  M.  A.;  Hess,  G.  M. 

Process  for  Storing  Explosive  Gases. — 1902. 
Frahic,  Hermann. 

Speed  Indicator,  Frequency  Teller  and  Revolution  Counter. — 1907. 
FRANas,  Jerome  B. 

Tooth  Extractor.— 1860. 
Frazer,  Persifor. 

Apparatus  for  Quantitative  Colorimetry. — 1905. 
Fuller,  Fred  L.,  and  Griswald,  George  H. 

Cash  Register  and  Indicator. — i^. 
Fuller,  J.  R ;  Branson,  D.  ;  Thornburgh,  R.  D.  ;  Starr,  J.  E. 

Refrigeration  Process. — 1894. 
Furbish,  Zachary  T. 

Ratchet  Tools. — 1904. 

Garrod,  R.  p. 

Annunciators. — 1 89 1 . 
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Gate^.  Johx. 

Lubricator. — 1 888. 
Gibbons,  C.  L. 

Street  Railway  Construction. — i8r>2. 
GiuxspiE,  Alpred  J. 

Voting  Machine. — 1902. 
Gliddens.  Carlos  ;  Shoues,  C.  L.  ;  Soule,  S.  W. 

Improved  Typewriter. — 1875. 

GODDARD,   K. 

Carriage  Axle. — 1852. 
GiETz.  G.  M. 

Device  for  Anchoring  Beams. — 189 1. 

G^>LDBERG,   H.    E..  AND  WaHL,  J.   C. 

.Adding  Machine. — 1916. 

GOLDING,  J.    F.,   AND  Dl'RKEE,   G.    B. 

Expanded  Metal. — 1897. 
Goldstein.  A. 

Pneumatic  Fire  Alarm  Telegraph  System. — 1895. 
GooDES,  E.  A. 

Sewing  Machine. — 1875. 
Goodwin,  William  Farr. 

Mowing  Machine. — 1879. 
Goodyear,  Robert  B. 

Harness  Motion  for  Power  Looms. — 1875 
Goodyear,  Robert  B. 

Shuttle  Box  Operating  Mechanism. — 1875. 
Grant,  Gecage  B. 

Calculating  Machine. — 1877. 
Grant,  George  B. 

Calculating  Machine. — 1896. 
Grau,  Philip  J. 

Feed  Water  Purifier  and  Heater. — 1886. 
Greene,  E.  V. 

Apparatus  for  Extracting  Oil  and  Albuminoid  from  Corn. — 1851. 
Grimes.  W.  C. 

Water  Gauge  for  Steam  Boilers. — 185 1. 
Grimes,  W.  C. 

Smut  Machine. — 1840. 
Griswald,  George  H.,  and  Fuller,  Fred  L. 

Cash  Register  and  Indicator. — 1892. 
Groupe,  a.  V. 

Braiding  Machine. — igoo. 
Guillaume,  C.  E. 

Invar  Alloy. — 19 14. 

Hadfield,  Robert. 

Manganese  Steel. — 1891. 
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Hahl,  a.  L. 

Pneumatic  Clock. — 1901. 
Haines,  Robert  B.,  Jr. 

Automatic  Micrometer  Rolling  Mill  Plate  Gauge. — 1901. 
Hakewessel,  Rein  hold,  and  Henn,  Edwin  C. 

Automatic  Screw  and  Metal  Working  Machine. — 1901. 
Hall,  Thoicas. 

Typewriter. — 1884. 
Hall,  M.  W. 

Duplex  Steam  Pump. — 1886. 
Hallock,  David. 

Weighing  Scale. — 1887. 
Hallowell,  Howard  T. 

Pressed  Steel  Shaft  Hangers. — 1906. 
Hammer,  William  J. 

Apparatus    for   Long    Distance    Phonographic    and    Telephonic    Experi- 
ments.— 1902. 
Hannay,  J.  B.,  AND  Shedlock,  Alfred. 

Lucigen. — 1891. 
Hanson,  Hans,  and  Hart,  Frederick  A. 

Calculating  and  Typewriting  Machine. — 191 5. 
Hardinge,  H.  W. 

Conical   Pebble  Mill. — 1915. 
Haro,  a  Lopex  de. 

Electric  Sea  Compass;  Automatic  Electric  Log  Line. — 1890. 
Hart,  Edward. 

Acid  Container. — 1891. 
Hart,  Frederick  A.,  and  Hanson,  Hans. 

Combined  Calculating  and  Typewriting  Machine. — 19 15. 
Hart,  Walter. 

Hoisting  Machine. — 1891. 
HEANYy  J.  A. 

Enclosed  Arc  Lamp. — 1904. 
Hectrotte,  a.  G. 

Car  Couping. — 1848. 
Heixings,  J. 

Mail  Bag  Fastener.— 1890. 
Henn,  E.  C,  and  Hakewessel,  Reinhold. 

Automatic  Screw  and  Metal  Working  Machine. — 190 1. 
Heraeus,  W.  C. 

Fused  Quartz  Mercury  Lamp. — 1906. 
Herman,  Henry  O. 

Star  Ventilator.— 1902. 
Herr,  H  a. 

Liquid  Extraction  Apparatus. — 1909. 
Hess,  G.  A.,  Claud,  G.  M.  A.,  Fouche,  E. 

Process  of  Storing  Explosive  Gases. — 1902. 
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Hlxauem,  C  J. 

A;iparatus  tor  Preventing  and  Extinguishing  Fires  in  Grinding  Mill: 
1888. 
H£VL.  Heniv  R.,  and  BiEHJf eb,  Hugo. 

Wire  Book  Sewing  Machine. — 1883. 

HeVL,   H£X1Y   R. 

Wire  Fastened  Paper  Boxes. — 1875. 
HioGixs,  A-,  AXD  Jacobs.  C.  B. 

A!ixndmn  Refractories. — 1909. 
Hill,  T. 

Calcubting  Instrument. — 1843. 
HoEso.v.  A.  E. 

Hydraulic  Shaping  Press. — 1890. 

HOLCOMB,  A. 

Reflecting  Telescope. — 1835. 
Hopkins.  Edwabd  P. 

Electric  Arc  Lamp. — 1896. 
Hopkins.  \.  M. 

Pneumatic  Water  Pipe  Cushioning. — 1900. 
Hough.  Jame^.  and  Lauchlix,  Samuel. 

Drawing  Tables. — 190a 

HUMPHKEY.  F.   A- 

Improved  Sawing  Machine  and  Guide. — 1901. 
HuifpHKEY.  H.  A^  AXD  Cebasoli,  Alberto. 

Hydraulic  Pump. — 1 914. 
Hltchjxs  AXi-  M.\BBrrT. 

Tilting  Chst2T.—jb7z 
Hyatt.  I.  S. 

Purification   of   Water   System. — 1888. 
Hyatt.  J.  W. 

Roller  Bearings. — 1898. 

IiiLDER,  J.  D. :  Smith,  A.  C. ;  Suxdh.  August;  Otis.  Sidney. 

Electric  Elevator. — 1902. 
[rwin,  John  H. 

Lantern. — 1873. 
[vES,  Trederick  E. 

Isochromatic  Photography. — 1887. 
fVES.  I^'rederick  E. 

Projecting  lantern  and  .Appurtenances. — 1890. 
Ives,  Frederick  E. 

Parallax  Stereogram. — 1904. 

[VES,    I'REUERICK    E. 

New  Form  of  Replica  of  Rowland  Diffraction  Grating. — 1905. 
[vEs,  Frederick  E. 

Color  Meter.— 1907. 
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Jackson,  Walter  W.,  and  Con  net,  F.  N. 

Improved  Venturi  Meter. — 1898. 
Jacobs,  C.  B.,  and  Higgins,  A.  C. 

Alundum  Refractories. — 1909. 
Jandus,  William. 

Enclosed  Arc  Lamp. — 18Q5. 
Jay,  Perrie  Egmond. 

Automatic  Anti-Freezing  Valve.— 1885. 
Jenkins,  C.  F. 

Motion  Pictures  Apparatus. — 1909. 
Jenks,  W. 

Fire  Arms. — 1840. 
Jewell,  M.  R.  ;  Powers,  T.  B.  ;  Kelly,  J.  F. 

Telelectric  Piano  Player. — 1910. 
Johnson,  A.  L. 

Bonding  Joint  for  Electric  Railways. — 1896. 
Johnson,  E.  H. 

Interior  Electric  House  Conduit. — 1891. 
Jones,  Alfred  C. 

Shaft  Couplings. — 1842. 
Jones,  Evan  W. 

Underfeed  Mechanical  Stoker — 1904. 
Jones,  H.   P. 

Baling  Machine. — 1901. 
Jones,  J.  R. 

Method  of  and  Apparatus  for  Axle  Rolling. — 1892. 

Kelly,  J.  F. ;  Powers,  T.  B.  ;  Jewell,  M.  R. 

Telelectric  Piano  Player. — 1910. 
Kehble,  B.  H. 

Wheel  Hubs.— 1883. 
Kent,  A.  Atwater. 

Ignition  System  for  Automobiles. — 1914. 
Kite,  J.  S. 

Safety  Beam. — 1840. 
Kneass,  S.  L. 

Injector. — 1901. 
KOYL,  C.  H. 

Parabolic  Semaphore. — 1889. 
Kurtz,  David  T. 

Cap  Screws  and  Bolts — 1905. 

La  Rue,  S.  H. 

Stove  for  Soft  or  Bituminous  Coal. — 1893. 
Lattig,  J.  W. 

Automatic  Electric   Semaphore   Signal. — 1904. 
Laughlin,  Samuel,  and  Hough,  James. 

Drawing  Tables. — 1900. 
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LeClebe,  Francis. 

Black  Printing  Process. — 1897. 
LeClere,  FRANas. 

Toothed  Gear  Wheel— 1891. 
Leonard,  H.  W. 

System  of  Motor  Control. — 1902. 
Levy,  M.  and  L.  E. 

Screens  for  Photo-Mechanical  Engraving. — 1897. 
Lewis,  Wilfred;  Tabor,  Harris;  Mumford.  E. 

Molding  Machine. — 1902. 
Lincoln,  P.  M. 

Synchronism  Indicator. — 1902. 
Little  and  Elmer. 

Chronometer. — 1837. 
Los$,  Henri K  V. 

Solid  Steel  Railway  Wheels  Manufactured  by  Hydraulic  Forging  with 
Rolling.— 1904. 
LOVEKIN,  L.  D. 

Device    for    Relieving    Forces    due  .to    Inertia    and    Weight    of    Valve 
Gears. — 1910. 
Lowe,  J. 

Spinning   Mule. — 1890. 
LuxGREN,  Charles  M. 

Incandescent  Gas  Light. — 1892. 

MacCoy,  J  S. 

Pneumatic  Tool. — 1890. 
McCall,  Thomas  A.,  and  Fillings,  John  H. 

Automatic  Typewriter. — 1917. 
McCaulev,  Thomas,  and  Reed,  C.  J. 

Speed- Jack. — 1907. 
McClellan,  Ezra  S. 

Anti-Siphon  Vent— 1892. 
McCracken,  Edwin  D. 

Insulated  Electrical  Conductors. — 1896. 
McIntire,  C. 

Electric  Wire  Connectors. — 1890.  ^ 
McKee,  M.  a. 

Process  of  Treating  Printing  Plates. — 1912. 
McKemmil,  John,  and  Dunham,  Joseph  M. 

Metallic  Drawing  Rolls. — 1894. 
McMahan,  J. 

Stereotyping  Plate. — 1835. 
McMullen,   John. 

Machine  for  Knitting  Stockings. — 1835. 
Machlet,  George,  and  Reich  helm,  E.  P. 

Apparatus  for  Producing  Fuel  Gas. — 1894. 
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McCuRDY,  Arthur  W. 

Apparatus  for  Developing  Photographic  Roll  Prints. — 1904. 
Maddox,  R.  L. 

Substitution  of  Gelatine  for  Collodion  in  Photography. — 1889. 
Mahan,  pRANas. 

Measure  Case  Ruler. — 1837. 
Marcy,  L*  J. 

Magic  Lantern. — 1887. 
Marks,  A.  A. 

Artificial  Limbs. — 1889. 
Marsden,  M. 

Corn-pith  Cellulose. — 1896. 
Mason,  A.  J. 

Washer  Punching  Machine. — 1891. 
Mellor,  L.  B. 

Device  for  Measuring  and  Recording  the  Variable  Diameter  of  Tubes.— 

1903. 
Mergenthaler,  O. 

Linotype. — 1889. 
Merket,  Luzerne,  and  Thomas,  Almer. 

Tempered    Copper. — 1891. 
Merrick  and  Towne. 

Boring  Machine. — 1840. 
Mershon,  R.  D. 

Compensated  Potential  Indicator. — 1901. 
Metzler,  Christian  £.,  and  Burrell,  John  H. 

Railway  Signal  Lantern. — 1885. 
Meyers,  J.  G. 

Mausoleum. — 1889. 
Meylan,  Eugene,  and  Reckniewski,  Camille  S. 

Electric  Meter. — 1893. 
Miller,  D.  K. 

Self  Locking  Padlock.— 1883. 
MiLUAU,  Edward. 

Apparatus  for  Analyzing  Fats  and  Oils. — 1896. 
MoFFETT,  George,  and  Dobbins,  Edward  J. 

Light  Projecting  Glass. — 1901. 
Moore,  D.  McFarlan. 

Vacuum-tube  Light. — 1909. 
Mo(HEtE,  Lee  C. 

Wire  Testing  Machine. — 1904. 
Morris,  Henry  G.,  and  Salom,  Pedro  G. 

Electric  Automobile. — 1897. 
Morse,  Everett  F. 

Heat  Gage— 1903. 
Morse,  Everett  F. 

Drive  Chains. — 1901. 
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Patterson,  J.  G.;  Patterson,  H.  G.;  Carney,  T.;  Cook,  H. 

Cash  Registers. — 1901. 
Payen,  C. 

Chloride  Electrical  Storage  Battery. — 1894. 
Peale,  F. 

Coining  Presses  at  the  United  States  Mint,  Philadelphia. — 1840. 
Pentz,  a.  D. 

Boring  and  Milling  Engine. — 1891. 
Perry,  N.  W. 

Method  of  Series  Electric  Traction. — 1894, 
Pfatischer,  Matthias. 

Variable  Speed  Motors. — 1909. 
Phelps,  L.  J. 

Induction  Telegraph. — 1886. 
Phoenix  Iron  Company. 

Automatic  Cut-Off  Steam  Engine. — 1886. 
PiLLiNGs,  John  H.,  and  McCall,  Thomas  A. 

Automatic  Typewriter. — 1917. 
Pontrichet,  J. 

"  Heliographic  **  Paper. — 1894. 
Poole  and  Company,  J.  Morton. 

Grinding  Metallic  Calendar  Rolls. — 1875. 
Powers,  T.  B.  ;  Jewell,  M.  R.  ;  Kelly,  J.  F. 

Telelectric  Piano  Player. — 1910. 
Pratt  and  Whitney  Company. 

Taps  and  Gauges. — 1883. 
Pratt  and  Whitney  Company. 

System  of   Interchangeable  Cut  Gears. — 1886.  • 

Prentiss,  H  S. 

Automatic  Calendar. — 1896. 
Priestman,  W.  D.  and  Samuel. 

Steam  Engine. — 1894. 
Prunty,  John  E. 

Relief  Valve.— 1875. 
Prutzman,  a. 

Door  I^ck. — 1836. 

Reagan,  J.  , 

Grate   Bars. — 1908. 
Receveur,  p.  N. 

Rose  Engine  (Lathe).— 1853. 
Reckniewski,  Camille,  and  Meylan,  Eugene. 

Electric  Meter. — 1893. 
Reddaway,  Frank. 

Camel  Hair  Belting. — 1898. 
Reed,  Charles  J.,  and  McCauley,  Thomas. 

Speed-Jack. — 1906. 
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Kekhhflm.  E.  p..  axd  Machlkt.  GumoL 

Ap^,aratu«  for  Pr r»*lucinflf  Fuel  Gases. — 1894. 
Rfvo  J   W. 

pF,'v-o:r»«    J    ff      Paj.ww.  Fsiouirx.  S. ;  Tirrell,  J.  P. 
^•'fif.r.**   -♦/•^o  »rM  .S^^*l  I^mtt  System.— 1 906. 

■'  -  ^*     —    ".  .  r-fl^    •  -.-^  Metal  Alloys. — 1901. 

>         -y     J^f  —0.       j^ff, 

■     *    ^r  >-^^  .       ^'^ 

'^'^•'s^'^/ii  Penflulum. — 1894. 
^  H.^   '  ^/'/vfrnor  System. — 1902. 

'#'>'■. -'^>,  Ar.FRRI). 

.  ,     f  ..*  ft»f,«'      i'/»5. 

'.♦.mill     I  I  III'!    (npyinK    Pi*CSS. — 1905, 
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/  .li  M<;i«i«i(i,  IIknmy  Ci. 

■  <  '.ii.'il.ili .      lKi//. 
J 


THE  FRANKLIN  INSTITUTE  121 

Sayen,  H.  L. 

Improved  Roentgen  Ray  Tubes. — 1898. 
Saxton,  J. 

Reflecting  Pyrometer. — 1842. 

SCHELLENBACH,  WiLUAM    S. 

System  of  Gearing. — 1902. 
Schmidt,  M.  E. 

Moving  Platform. — 1906. 
ScHoop,  Max  Ulrich. 

Metal  Spraying  Process. — 1917. 
See,  H. 

Hydro-Pneumatic  Ash  Ejector. — 1904. 
Semple,  J.  B. 

Shell  Torch  or  Tracer. — 1505. 
Senneff,  Jacob. 

Eye-Harness  for  Metallic  Heddle. — 1853. 
Sever Y,  M.  L. 

Printing  Machine. — 1898. 
Seymour,  C. 

Balancer  for  Pulleys,  Fly  Wheels,  etc. — 1878. 
Sexton,  A. 

Slide    Rule. — 1899. 
Shaw,  T. 

Instrument  for  Testing  Ignitible  Gases  in  Mines. — 1889. 
Shaw,  Thomas. 

Gunpowder  Pile  Driver. — 1872. 
Shaw,  Thomas. 

Spiral  Exhaut  Nozzle. — 1877. 
Shaw,  Thomas. 

Friction  Buffer. — 1883. 
Shay,  Ephraim. 

Geared  Locomotive. — 1892. 
Shedlock,  Alfred,  and  Hannay,  J.  B. 

Lamp  for  Engineering  Uses. — 1891. 
Shimer,  p.  W. 

Combustion  Crucible. — 1901. 
Sholes,  C.  Latham:  Gliddens,  Carlos:  Soule,  Samuel  W. 

Typewriter — 1875. 
Shore,  A.  F. 

Scleroscope. — 1909. 
Shuman,  F.  S. 

Wired  Glass. — 1894. 
Shuman,  F. 

Concrete   Pile    for   Foundations. — 1904. 
Smith,  R.  C.  :  Otis,  Sidney:  Ihlder.  J.  D. ;  Suxdh,  August. 

Electric  Elevator. — 1902. 
Soule,  Samuel  W.  :  Gliddens,  Carlos  :  Sholes,  C.  Latham. 

Typewriter. — 1875. 
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J.  G. 

Hoisting  VCachines. — 1891. 
jgy; ;  ff »■  L.  H. 

E^ctric  Clock.— 1887. 
5?iXGEB,  J.  E.,  AND  Field,  D.  W. 

Damper  Regulator. — 1893. 
S?aMY,  E.  A. 

Gyroscope  Compass. — 1914. 
Sptelmax,  a. 

Cloth  Cutting  Machine. — 1914. 
Spiio,  C. 

Barlock  Typewriter.— 1894. 

S  PR  ATT,   OrLANDS   W. 

Mercury  Seal  Trap. — 1885. 
Springer,  Alfred,  and  Roeder,  F.  A. 

Torsion  Balance. — 1891. 
Squier,  G.  O.,  and  Crehore,  A. 

Polarizing  Photo-Chronograph. — 1896. 
Stackhouse,  Thomas  H. 

Diagraph. — 1895. 
Stahlberg,  C. 

Time  Dating  Stamp. — 1891. 
Starr,  J.  E. ;  Branson,  David;  Thornburgh.  R.  D. ;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Steinbart,  Alfred,  and  Uehling,  Edward. 

Pneumatic  Pyrometer. — 1898. 
Steinbart,  Alfred,  and  Uehling,  Edward. 

Gas  Composimeter. — 1899. 
Stellwagox,  H.  S. 

Sounding  Apparatus. — 1848. 
Stiewxcer,  L. 

Improved  Method  of  Electric  Illumination. — 1902. 
Sn-iET.  Clement  F. 

Lf.< otj ot i ve  Stoke  r. — 1 9 1 5. 

S-b?:hT:::on  of  Lime  for  Salt  for  Preserving  Lumber. — 1840. 
•rv   iH.  .-.v'-vst:  Otis,  Sidney;  Smith,  A.  C. ;  Ihlder,  J.  D. 

y. Jt  -r^jz  £>i-ator . — 1 902. 
hyur:'^*^'i.  Ej-vlst  J. 

-    ■■--       --.--        .y»«. 

x.j.x-rL  L*.^  ii!..-.;?  C.r.'r:  Compress. — 1900. 
7    ts'-*    HrJttii     liJLk    i    V/.-.'jm::,:  Mum  ford,  E. 

''  '  ->      :     >--#--/         ;  *    .^J-V_    'J.h-.'.HLsTFJl,  A. 
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Talbot,  E. 

Improved  Methods  in  the  Manufacture  of  Steel. — 1908. 
Tatham,  B.,  and  Brittin,  J.  W. 

Safety  Catch  for  Elevators. — 1875. 
Tattersall,  Alfred  R. 

Flour  Mill. — 191 7. 
Taylor,  C.  M.,  Jr. 

Absorption  Process  for  Butter  Making. — 1903. 
Teal,  C.  A. 

Portable  Hoist.— 1889. 
Thomas,  Almer,  and  Merket,  Luzerne. 

Tempered  Copper. — 1891. 
Thomson,  Elihu. 

Electric  Welding.— 1889. 
Thomson,  Euhu. 

Constant  Current  Arc  Light  Transformer. — 1901. 
Thornburgh,  R.  D. ;  Starr,  J.  .E;  Branson,  David;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Thum,  Charles  D. 

Varnish  Brushes. — 1854. 
TiRRUX,  A.  A. 

Voltage  Regulator. — 1910. 
TiRRELL,  J.  P. ;  Reynolds,  J.  R. ;  Palmer,  F.  S. 

Engine  Stop  and  Speed  Limit  System. — 1906. 
Townsend,  Isaac. 

Tent  Fastening. — 1885. 
TWEDDELL,   R.   H. 

Method  of  Applying  Hydraulic  Power  to  Mechanical  Work. — 1894. 
Tyler,  Philos  B. 

Shifting  Gauge  Cock  for  Steam  Boilers. — 1835. 
Tyson,  Charles. 

Machine  to  Unite  Uppers  to  the  Soles  of  Shoes. — 1875. 

Uehung,  Edward,  and  Steinbart,  Alfred. 

Gas  Composimeter. — 1899. 
Uehling,  Edward,  and  Steinbart,  Alfred. 

Pneumatic  Pyrometer. — 1898. 

Van  Kannel,  T. 

Storm  Door. — 1890. 
Vauclain,  Samuel  M. 

Truck  Wheel  Centres.- 1891. 

ViLLEROI,   M. 

Telescope. — 1849. 
VoYNow,  C.  B.,  AND  Nichols,  H.  B. 

Cast  Zinc  Joint  for  Rail  Bonding. — 1904. 

Wahl,  J.  C,  AND  Goldberg,  H.  E. 
Adding  Machine. — 1916. 
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Wait,  W.  B. 

Machine  for  Tangible  Writing  for  Touch  Reading. — igoo. 
Wale,  Geokge  and  Company. 

Projection  Lantern. — 1875. 
Walsh,  £.  M.  and  Sydney  B. 

Method  of  Making  Large  Objects  from  Pieces  of  Aventurine. — 1902. 
Walsh,  Sydney  B.  and  E.  M. 

Method  of  Making  Large  Objects  from  Pieces  of  Aventurine. — 1902. 
Walter,  L.  H. 

Method  of  Detecting  Electrical  Oscillations. — 1907. 
Walter,  B. 

Electric  Switch. — 1905. 
Webster,  W.  R. 

Apparatus  for  Observing  the  Relations  between  the  Chemical  Constitution 

and  Ultimate  Strength  of  Steel.— 1897. 
Wehnelt,  a. 

Interrupter  for  Induction  Machines. — 1905. 
Weun,  a. 

Life  Saving  Appliances  on  Board  Ship. — 1910. 
Westinghouse,  George,  Jr. 

Railway  Car  Brake. — 1874. 
Wetzel,  F.  J. 

Automatic  Mechanical  Stoker. — 1909. 
Wharton,  Wiluam,  Jr. 

Safety  Railway  Switch. — 1873. 
Wheeler,  S^  S. 

Electric  Fan.— 1904. 
Whitall,  Henry. 

Planisphere.- 1883. 
White,  O.  C 

Adjustable  Extension  Movement  in  Ball  and  Socket  Joints. — 1889. 

WiEDIG,  H.  P. 

Chemical  Fire  Extinguisher. — 1894. 
Wigmore,  William  H.,  and  Doerr,  John  H. 

Sleeping  Car. — 1885. 
Wilkin,  J.  T. 

System  of  Generating  and  Forming  Cycloidal  Surfaces. — 1894. 
Wilcox,  Charles  H.,  and  Carleton,  Cyrus. 

Automatic  Tension  and  Improved  Sewing  Machines. — 1875. 
Willans,  P.  W. 

Steam  Engine. — 1895. 
Williams,  C.  D. 

Revolving  Show  Window. — 1892. 
Williams,  John  X. 

Typewriting  Machine. — 1897. 

WiLLM  under,    H. 

Swivel  Loom. — 1898. 
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Wills,  Samuel. 

Journal  Bearing  and  Car  Axle-Box. — 1885. 
WiNSLOW,  S.  £. 

Pivot  Scale  Beam.— 1840. 
Wist,  Charles. 

Rheostat. — 1902. 
Wood,  R.  W. 

Diffraction  Color  Photography. — 1907. 
Wood,  Thomas. 

Fountain  Pen. — 1839. 
Woodbury,  C.  J.  H. 

Electric  Light  Main  Testing  Apparatus. — 1884. 
Woodruff,  W.  N.  ' 

System  of  Keying  for  Machinery. — 1888. 
WOOTTEN,    J.    E. 

Locomotive  and  Boiler. — 1890. 
WURTZ,  A.  J. 

Lightning  Arrestors  and  Non-Arcing  Metal. — 1894. 

Yaryan,  H.  T. 

System  of  Evaporation  in  Vacuo. — 1886. 
Yeomans,  LuaEN  I. 

Method  of  Machine  Construction. — 191 7. 

ZlEGLER,  G.  W. 

Trestles  and  Scaffolding.— 1888. 


TERMS  AND  PRIVILEGES  OF  MEMBERSHIP 


The  members  of  the  Institute  are  divided  into  the  following  dassett 
VII.:  Keiidint  Members,  Stockholders,  Life  Members,  Permanent  Mtm- 
bers,  Xon-resident  and  Associate  Members, 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
prv^posed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms. — Resident  members  pay  Fifteen  Dollars  each  year.  The  pasrment 
of  Two  Hundred  Dollars  in  any  one  3'ear  secures  Life  Membership,  with 
exemption  from  annual  dues. 

i'rjj*. — Sccocd-class  stockholders  pay  an  annual  tax  of  Twelve  Dollars 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
yriTileges  of  mcmbershxp. 

-'■Tcwjw. — Each  contributing  member  (including  non-residents)  and 
ii:ilt  zcldcr  cf  iecctui-d^ii  stodc  is  entitled  to  participate  in  the  meetings 
::  ±3t  Izirrrr-r.  -x,  ■za0t  th#i  ULr^ij  and  Reading  Room,  to  vote  at  the  Annual 
z-ecrcc  ::r  -jEckcx.  v>  rtciKie  tickets  to  thj  lectures  for  himself  and  friend* 
=  a=^='i  "iit  S^jrica  T.eK;c^j  and  to  receive  one  copy  of  the  Journal  free 
:f  rra.-?*  •r.vi^r  tiv^-jarj*  :rj»rr.!>ers,  who  may  not  take  part  in  elections. 

.- i^^niienz  Xf^mherg—'Z'zjft  Board  of  Managers  may  grant  to  any  one 
"^ric  i*:a.:  :n  vrj  -ru»  y-ar  c/:*ctribute  to  the  Institute  the  sum  of  One 
-  Tc»irjc.-:r:  .Vy'.ar:  %  >5rTxar.«!::t  membership,  transferable  by  will  or  otherwise. 

-.'f^fsuu^:   Je-mKiTz — }r*-irly  elected  members   residing  permanently 

•r    s   T:-.:irr^  V     m»T.Tt^^f*,  rT.:Jts  or  more  from  Philadelphia  may  be  en- 

'     '".    '.  r.  —  r'fT"    -r*-'r.**r!.  and  are  required  to  pay  an  entrance  fee 

■     '     -     .r .  i,-r      ,:  ,'    '     .    .V/'ir*  annually.      Non-resident  Life  Member- 


.  -     .*.-;.•. ry    r.^rr.ij'r'.     .'.    ^jigible,  under   the    non-residoni    clause,  on 
V    --.-:;^r    \\0r^:,',r    Tjkj   >t  transferred  to  the  non-resident  class  by 
-r.-/-  :  »     wjtr ',    '/   .JLis-jk^iKty  and  are  required  to  pay   Five  Dollars 

'    .  '.A,i^  jf-wiis-^;      •  -.yxiate  members  are  accorded  all  the  privileges 

*    '  *      ■'.     jw    ^xfj<^   tw  '.^.*.  xo  vote  or  hold  office,  upon  the  payment  of 

*r.-.»r-.    -.  ^,     i    t  .-^   V^ta.'i     This  class  of  membership  is  limited  to  pcr- 

ri-4     ♦•  .,-;^.     y,  ^;,-  ^s  ler'^.r^^n  and  twenty-five  years.    Upon  reaching 

S^  .•>.     ....   t.^^   ^r/^0  •  \^.\>.  xo  the  other  classes  of  membership. 

",  ,^^m*i,^,  4rM<-'  ^,*  w^i^e  in  writing,  and  dues  must  be  paid  to  the  date 


■  * '  w  «>«^^ 
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MORSELL,  W.  F.  C 

Complementafy  Color  Designs  and  Crystal  Patterns. — 1894. 

MOSER,  L. 

"  Bohemian  "  Glassware. — 1886. 
MosKOwiTZ,  Morris. 

System  of  Car  Lighting. — 1900. 
Mueller,  H.  C. 

Apparatus  and  Process  for  Manufacturing  Mosaics. — 1898. 
MuMFORD,  Edgar;  Lewis,  Wilfred;  Tabor,  H. 

Molding  Machine. — 1902. 

Nacke,  Arnold. 

Screw  Cutting  Attachment. — 1883. 
Naglee,  H.  M. 

Flat  Bar  or  Edge  Rail  for  Railroad  Curves. — 1842. 
Nernst  Lamp  Company. 

Incandescent  Lamp. — 1906. 
Nichols,  H.  B.,  and  Voynow,  C.  B. 

Cast  Zinc  Joint  for  Rail-Bonding. — 1906. 

Olds.  Calvin. 

Planting  Machine. — 1840. 
Orum,  Morris  L. 

Improved  Lock.— 1885. 
Orum,  Morris  L. 

Mandrel  for  Bending  Metal  Pipes. — 1875. 
Otis,  Sidney;  Smith,  R.  C. ;  Ihlder,  J.  D. ;  Sundh,  August. 

Electric  Elevator. — 1902. 
Outerbridge,  a.  E.,  Jr. 

Method  of  Carbonizing  Fabrics  and  Castings  Therefrom. — 1888. 
Outerbridge,  A.  E.,  Jr. 

Method  for  Investigating  the  Molecular  Physics  of  Cast  Iron. — 1897. 

Paarowdaki,  Spiridion,  and  Blondel,  Andre. 

Holophone  Globes. — 1898. 
Palmer,  B.  F. 

Artificial  Leg. — 1849. 
Palmer,  Frederick;  Reynolds,  J.  R. :  Tirrell,  J.  P. 

Engine  Stop  and  Speed  Limit  System. — 1906. 
Parker,  Zebulon. 

Water   Wheel.— 1847. 
Parkinson,  Edward. 

Knitting  Machine. — 1905. 
Parsons,  L.  H. 

Scale  Measure. — 1852. 
Patterson.  H.  G.  ;  Patterson,  J.  G. :  Carney,  T.  ;  Cook,  H. 

Cash  Registers. — 1901. 


THE  FRANKLIN  INSTITUTE  ifO 

Patterson,  J.  G.;  Patterson,  H.  G.;  Carney,  T.;  Cook,  H. 

Cash  Registers. — 1901. 
Payen,  C. 

Chloride  Electrical  Storage  Battery.— 1894. 
Peale,  F. 

Coining  Presses  at  the  United  States  Mint,  Philadelphia.— 1840. 
Pentz,  a.  D. 

Boring  and  Milling  Engine. — 1891. 
Perry,  N.  W. 

Method  of  Series  Electric  Traction. — 1894, 
Pfatischer,  Matthias. 

Variable  Speed  Motors. — 1909. 
Phelps,  L.  J. 

Induction  Telegraph. — 1886. 
Phoenix  Iron  Company. 

Automatic  Cut-Off  Steam  Engine. — 1886. 
PiLLiNGs,  John  H.,  and  McCall,  Thomas  A. 

Automatic  Typewriter. — 1917. 
Pontrichet,  J. 

"  Heliographic  "  Paper. — 1894. 
Poole  and  Company,  J.  Morton. 

Grinding  Metallic  Calendar  Rolls. — 1875. 
Powers,  T.  B.  ;  Jewell,  M.  R.  ;  Kelly,  J.  F. 

Telelectric  Piano  Player. — 1910. 
Pratt  and  Whitney  Company. 

Taps  and  Gauges. — 1883. 
Pratt  and  Whitney  Company. 

System  of   Interchangeable  Cut  Gears. — 1886.  • 

Prentiss,  H  S. 

Automatic  Calendar. — 1896. 
Priestman,  W.  D.  and  Samuel. 

Steam  Engine. — 1894. 
Prunty,  John  E. 

Relief  Valve.— 1875. 
Prutzman,  a. 

Door  I^ck. — 1836. 

Reagan,  J.  , 

Grate   Bars. — 1908. 
Receveur.  P.  N. 

Rose  Engine  (Lathe).— 1853. 
Reckniewski,  Camille,  and  Meylan,  Eugene. 

Electric  Meter.— 1893. 
Reddaway,  Frank. 

Camel  Hair  Belting. — 1898. 
Reed,  Charles  J.,  and  McCauley,  Thomas. 

Speed-Jack. — 1906. 
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Reich  HELM,  £.  P.,  and  Machlet,  George. 

Apparatus  for  Producing  Fuel  Gases. — 1894. 
Reno,  J.  W. 

Escalator. — 1910. 
Reynolds,  J.  R.;  Palmer,  Frederick.  S.;  Tirrell,  J.  P. 

Engine  Stop  and  Speed  Limit  System.— 1906. 
Rhoads,  J. 

Map  for  the  Blind. — 1840. 
Richards,  J. 

Solder  for  Aluminum. — 1896. 
Richards,  J. 

Balance  for  Testing  White  Metal  Alloys. — 1901. 
Richards.  T.  A. 

Ruling  Machine. — 1890. 
Richardson. 

Eccentric  Door  Spring. — 1840. 
Richardson,  J.  H. 

Signal  Lantern. — 1868. 
RiDGWAY,  T.  S.,  Jr. 

Transit  Theodolite. — 1839. 
RiDGWAY,  W.  H. 

Balanced  Crane. — 1890. 

RiEFLER,    SiGMUND. 

Mercurial  Compensation  Pendulum. — 1894. 
Ritchie,  E.  S. 

Improved  RhumkorflF  Coil. — 1860. 
Rites,  F.  M. 

Perfecting  of  Shaft  Governor  System. — 1902. 
Roeder,  F.  a..  AND  Springer.  Alfred. 

Torsion  Balance. — 1891. 
Rondinella,  L.  F. 

Photo- Printing  Machine. — 1905. 
Root,  J.  B. 

Spiral  Weld  Tubing. — 1890. 
Roots,  P.  H.  and  F.  M. 

Rotary  Pressure  Blower. — 1875. 

RORER,  T.  J. 

Belting.— 1875.  • 

Rosexbaum,  Walter  A. 

Automatic  Hydraulic   Letter   Copying   Press. — 1905. 

Sachs,  J. 

Enclosed  Fuse  Protective  Devices. — 1903. 
Salom,  Pedro  G.,  and  Morris,  Henry  G. 

Electric  Automobile. — 1897. 
Sargent,  C.  E. 

Expansion  Gas  Engine. — 1907. 
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Sayen,  H.  L. 

Improved  Roentgen  Ray  Tubes. — 1898. 
Saxton,  J. 

Reflecting  Pyrometer. — 1842. 

SCHELLENBACH,  WiLUAM    S. 

System  of  Gearing. — 1902. 
Schmidt,  M.  £. 

Moving  Platform. — 1906. 
ScHoop,  Max  Ulrich. 

Metal  Spraying  Process. — 191 7. 
See,  H. 

Hydro-Pneumatic  Ash  Ejector. — 1904. 
Semple,  J.  B. 

Shell  Torch  or  Tracer. — 1Q05. 
Senneff,  Jacob. 

Eye-Harness  for  Metallic  Heddle. — 1853. 
Severy,  M.  L. 

Printing  Machine. — 1898. 
Seymour,  C. 

Balancer  for  Pulleys,  Fly  Wheels,  etc. — 1878. 
Sexton,  A. 

Slide    Rule. — 1899. 
Shaw,  T. 

Instrument  for  Testing  Ignitible  Gases  in  Mines. — 1889. 
Shaw,  Thomas. 

Gunpowder  Pile  Driver. — 1872. 
Shaw,  Thomas. 

Spiral  Exhaut  Nozzle. — 1877. 
Shaw,  Thomas. 

Friction  Buffer. — 1883. 
Shay,  Ephraim. 

Geared  Locomotive. — 1892. 
Shedlock,  Alfred,  and  Hannay,  J.  B. 

Lamp  for  Engineering  Uses. — 1891. 
Shimer,  p.  W. 

Combustion  Crucible. — 1901. 
Sholes,  C.  Latham;  Gliddens,  Carlos:  Soule,  Samuel  W. 

Typewriter — 1875. 
Shore,  A.  F. 

Scleroscope. — 1909. 
Shuman,  F.  S. 

Wired  Glass. — 1894. 
Shuman,  F. 

Concrete   Pile    for   Foundations. — 1904. 
Smith,  R.  C. ;  Otis,  Sidney;  Ihlder.  J.  D. ;  Suxdh,  August. 

Electric  Elevator. — 1902. 
Soule,  Samuel  W.  ;  Gliddens,  Carlos;  Sholes.  C.  Latham. 

Typewriter. — 1875. 
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Speidel,  J.  G. 

Hoisting  Machines. — 1891. 
Spellier,  L.  H. 

Electric  Clock.— 1887. 
Spencer,  J.  E.,  and  Field,  D.  W. 

Damper  Regulator. — 1893. 
S  PERRY,  E.  A. 

Gyroscope  Compass. — 1914- 
Spielman,  a. 

Cloth  Cutting  Machine. — 1914. 
Spiro,  C. 

Barlock  Typewriter. — 1894. 
Spratt,  Orlands  W. 

Mercury  Seal  Trap. — 1885. 
Springer,  Alfred,  and  Roeder,  F.  A. 

Torsion  Balance. — 1891. 
Squier,  G.  O.,  and  Crehore,  A. 

Polarizing  Photo-Chronograph. — 1896. 
Stackhouse,  Thomas  H. 

Diagraph. — 1895. 
Stahlberg,  C. 

Time  Dating  Stamp. — 1891. 
Starr,  J.  E. ;  Branson,  David;  Thorxburgh.  R.  D. ;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Steinbart,  Alfred,  and  Uehling,  Edward. 

Pneumatic  Pyrometer. — 1898. 
Steinbart,  Alfred,  and  Uehling,  Edward. 

Gas  Composimeter. — 1899. 
Stellwagon,  H.  S. 

Sounding  Apparatus. — 1848. 
Stieringer,  L. 

Improved  Method  of  Electric  Illumination. — 1902. 
Street,  Clement  F. 

Locomotive  Stoker. — 191 5. 
Strickland,  W. 

Substitution  of  Lime  for  Salt  for  Preserving  LumlKT. — 1840. 
Sundh.  August;  Otis,  Sidney;  Smith,  A.  C. ;  Ihlder,  J.  D. 

Electric  Elevator. — 1902. 
Sweetland,  Ernest  J. 

Filter  Press — 1918. 
SwENsoN,  Magnus. 

Round  Lap  Baling  Cotton  Compress. — 1900. 

Taber,  Harris;  Lewis,  Wilfred;  Mumford.  E. 

Molding  Machines. — 1902. 
Tainter.  Summer,  and  Bell,  Chichester,  A. 

.Apparatus  for  Recording  Sound. — 1900. 
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Talbot,  E. 

Improved  Methods  in  the  Manufacture  of  Steel. — 1908. 
Tatham,  B.,  and  Brittin,  J.  W. 

Safety  Catch  for  Elevators. — 1875. 
Tattersall,  Alfred  R. 

Flour  Mill. — 1917. 
Taylor,  C.  M.,  Jr, 

Absorption  Process  for  Butter  Making. — 1903. 
Teal,  C.  A. 

Portable  Hoist.— 1889. 
Thomas,  Alher,  and  Merket,  Luzerne. 

Tempered  Copper. — 1891. 
Thomson,  Elihu. 

Electric  Welding.— 1889. 
Thomson,  Elihu. 

Constant  Current  Arc  Light  Transformer. — 1901. 
Thornburgh,  R.  D.;  Starr,  J.  .E;  Branson,  David;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Thum,  Charles  D. 

Varnish  Brushes. — 1854. 
Tirrill,  a.  a. 

Voltage  Regulator. — 1910. 
TiRRELL,  J.  P. ;  Reynolds,  J.  R. :  Palmer,  F.  S. 

Engine  Stop  and  Speed  Limit  System. — 1906. 
Townsend,  Isaac. 

Tent  Fastening.— 1885. 
Tweddell,  R.  H. 

Method  of  Applying  Hydraulic  Power  to  Mechanical  Work. — 1894. 
Tyler,  Philos  B. 

Shifting  Gauge  Cock  for  Steam  Boilers. — 1835. 
Tyson,  Charles. 

Machine  to  Unite  Uppers  to  the  Soles  of  Shoes. — 1875. 

Uehung,  Edward,  and  Steinbart,  Alfred. 

Gas  Composimeter. — 1899. 
Uehling,  Edward,  and  Steinbart,  Alfred. 

Pneumatic  Pyrometer. — 1898. 

Van  Kannel,  T. 

Storm  Door. — 1890. 
Vauclain,  Samuel  M. 

Truck  Wheel  Centres.— 1891. 

ViLLEROI,   M. 

Telescope.— 1849. 
VoYNOW,  C.  B.,  AND  Nichols,  H.  B. 

Cast  Zinc  Joint  for  Rail  Bonding. — 1904. 

Wahl,  J.  C,  AND  Goldberg,  H.  E. 
Adding  Machine. — 1916. 
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Wait,  W.  B. 

Machine  for  Tangible  Writing  for  Touch  Reading. — 1900. 
Wale,  George  and  Company. 

Projection  Lantern. — 1875. 
Walsh,  £.  M.  and  Sydney  B. 

Method  of  Making  Large  Objects  from  Pieces  of  Aventurine. — 1902. 
Walsh,  Sydney  B.  and  £.  M. 

Method  of  Making  Large  Objects  from  Pieces  of  Aventurine. — 1902. 
Walter,  L.  H. 

Method  of  Detecting  Electrical  Oscillations. — 1907. 
Walter,  B. 

Electric  Switch. — 1905. 
Webster,  W.  R. 

Apparatus  for  Observing  the  Relations  between  the  Chemical  Constitution 

and  Ultimate  Strength  of  Steel. — 1897. 
Wehnelt,  a. 

Interrupter  for  Induction  Machines. — 1905. 
Welin,  a. 

Life  Saving  Appliances  on  Board  Ship. — 1910. 
Westinghouse,  George,  Jr. 

Railway  Car  Brake. — 1874. 
W^ETZEL,  F.  J. 

Automatic  Mechanical  Stoker. — 1909. 
W^harton,  Wuxiam,  Jr. 

Safety  Railway  Switch. — 1873. 
Wheeler,  S^  S. 

Electric  Fan. — 1904. 
Whitall,  Henry. 

Planisphere. — 1883. 
White,  O.  C 

Adjustable  Extension  Movement  in  Ball  and  Socket  Joints. — 1889. 
Wiedig,  H.  p. 

Chemical  Fire  Extinguisher. — 1894. 
Wigmore,  William  H.,  and  Doerr,  John  H. 

Sleeping  Car. — 1885. 
Wilkin,  J.  T. 

System  of  Generating  and  Forming  Cycloidal  Surfaces. — 1894. 
Wilcox,  Charles  H.,  and  Carleton,  Cyrus. 

Automatic  Tension  and  Improved  Sewing  Machines. — 1875. 

WlLLANS,    P.    W. 

Steam  Engine. — 1895. 

WlLLLVMS,   C.    D. 

Revolving  Show  Window. — 1892. 
Williams,  John  X. 

Typewriting  Machine. — 1897. 

WlLLM UNDER,   H. 

Swivel  Loom. — 1898. 
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Wills,  Samuel. 

Journal  Bearing  and  Car  Axle-Box.— 1885. 
W1N8LOW,  S.  £. 

Pivot  Scale  Beam.— 1840. 
WiKT,  Charles. 

Rheostat — 1902. 
Wood,  R.  W. 

Diffraction  Color  Photography. — 1907. 
Wood,  Thomas. 

Fountain  Pen. — 1839. 

WOODBUEV,  C.  J.  H. 

Electric  Light  Main  Testing  Apparatus. — 1884. 
Woodruff,  W.  N.  * 

System  of  Keying  for  Machinery. — 1888. 
WOOTTEN,    J.    E. 

Locomotive  and  Boiler. — 1890. 
WURTZ,  A.  J. 

Lightning  Arrestors  and  Non-Arcing  Metal. — 1894. 

Yaryan,  H.  T. 

System  of  Evaporation  in  Vacuo. — 1886. 
Yeomans,  Lucien  I. 

Method  of  Machine  Construction. — 1917. 

Ziegler,  G.  W. 

Trestles  and  Scaffolding. — 1888. 


TERMS  AND  PRIVILEGES  OP  MEMBERSHIP 


The  members  of  the  Institute  are  divided  into  the  following  dmssei, 
viz.:  Rendent  Members,  Stockholders,  Life  Members,  Permanent  Mem- 
bers, Non-resident  and  Associate  Members. 

Any  one  interested  in  the  purposes  and  objects  of  the  Institute  and 
expressing  a  willingness  to  further  the  same  may  become  a  member  when 
proposed  by  a  member  in  good  standing  and  elected  by  the  Board  of 
Managers. 

Terms. — Resident  members  pay  Fifteen  Dollars  each  year.  The  payment 
of  Two  Hundred  Dollars  in  any  one  year  secures  Life  Membership,  with 
exemption  from  annual  dues. 

Stock. — Second-class  stockholders  pay  an  annual  tax  of  Twelve  Dollars 
per  share,  and  the  holder  of  one  share  is  entitled  by  such  payment  to  the 
privileges  of  membership. 

Priznleges. — Each  contributing  member  (including  non-residents)  and 
adult  holder  of  second-class  stock  is  entitled  to  participate  in  the  meetings 
of  the  Institute,  to  use  the  Library  and  Reading  Room,  to  vote  at  the  Annual 
Election  for  officers,  to  receive  tickets  to  th^  lectures  for  himself  and  friend, 
to  attend  the  Section  meetings  and  to  receive  one  copy  of  the  Journal  free 
of  charge,  except  associate  members,  who  may  not  take  part  in  elections. 

Permanent  Members. — ^The  Board  of  Managers  may  grant  to  any  one 
who  shall  in  any  one  year  contribute  to  the  Institute  the  sum  of  One 
Thousand  Dollars  a  permanent  membership,  transferable  by  will  or  otherwise. 

Non-resident  Members. — Newly  elected  members  residing  permanently 
at  a  distance  of  twenty-five  miles  or  more  from  Philadelphia  may  be  en- 
rolled as  Non-resident  Members,  and  are  required  to  pay  an  entrance  fee 
of  Five  Dollars,  and  Five  Dollars  annually.  Non-resident  Life  Member- 
ship, $75.00. 

Contributing  members,  if  eligible,  under  the  non-resident  clause,  on 
making  request  therefor,  may  be  transferred  to  the  non-resident  class  t^ 
vote  of  the  Board  of  Managers,  and  are  required  to  pay  Five  Dollars 
annually. 

Associate  Members. — Associate  members  are  accorded  all  the  privileges 
of  the  Institute,  except  the  right  to  vote  or  hold  office,  upon  the  payment  of 
annual  dues  of  Five  Dollars.  This  class  of  membership  is  limited  to  per- 
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Resignations  must  be  made  in  Tvriting,  and  dues  must  be  paid  to  the  date 
of  resignation. 
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Albert  Sauveur 

Maj.  Gen.  Geo.  O.  Squier 

C.  P.  Steinmetz 

S.  W.  Stratton 

Chief  Con.  D.  W.  Taylor.  U.S.N. 

R.  S.  Woodward 

A.  F.  Zahm 


COMMITTEB  ON  SECTIONAL  ARRANGEMENTS 


Harry  F.  Keller,  Chairman 
Gellert  Alleman 
Robert  W.  Lesley 


Haseltine  Smith 

C.  C.  TUTWILER 


COMMITTEE  ON  STOCKS  AND  FINANCE 

Walton  Forstall,  Chairman 
Benjamin  Franklin 
Alfred  C.  Harrison 


James  S.  Rogers 
E.  H.  Sanborn 


THE  FRANKLIN  INSTITUTE 
COMMITTEES  OF  THE  INSTITUTE 

COMMITTEE  ON  LIBRARY 

Clarence  A.  Hall,  Chairman  George  A.  Hoadley 

Charles  £.  Bonine  Harry  F.  Keller 

G.  H.  Clamer  C.  W.  Masland 

H.  J.  M.  Creighton  Marshall  S.  Morgan 

W.  H.  Fulweiler  George  F.  Stradling 

COMMITTEE  ON  MEETINGS 

Gellert  Alleman,  Chairman  W.  H.  Fulweiler 

Joseph  S.  Ames  Herbert  £.  Ives 

G.  H.  Clamer  A.  E.  Ken  nelly 

Allerton  S.  Cushman  Ralph  Modjeski 

Arthur  L.  Day  Geo.  D.  Rosengarten 

COMMITTEE  ON   MUSEUM 

A.  £.  OuTERBRiDGE,  Jr.,  Chairman  George  A.  Hoadley 

Hugo  Bilgram  C.  W.  Masland 

Arthur  L.  Church  Charles  Penrose 

Charles  Day  H.  H.  Quimby 
W.  C.  L.  Egun 

BARTOL  RESEARCH  FOUNDATION  COMMITTEE 

Charles  Day,  Chairman  Marshall  S.  Morgan 

Joseph  S.  Ames  R.  B.  Owens 

Walton  Clark  C.  C.  Tutwiler 
Arthur  L.  Day 

LABORATORY  BUILDING    COMMITTEE 

Nathan  Hayward,  Chairman  Henry  Howson 

Walton  Clark  R.  B.  Owens 

Charles  Day 
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VEAR  BOOK  OF^ 


CO 

James  Barnes,  Chainna^ 
Henry  B.  Allex 
Cju^KGf,  H.  Bexzox.  J*- 

HuCfJ  BiLGRAM 

Carl  P.  Birkixbixe 
Charles  E.  BoxisE 
Krx;ER  F.  Bruxel 
Harold  Calvert 
G.  H.  Clamer 
Kdward  L.  Clark 
Theobald  F.  Clark 
Thomas  D.  Cope 
('j¥j)k(.F.  S.  Cram  pro  s 
H.  J.  M.  CreightqS 
J.  A.  P.  Crisfield 
Getjrgr  S.  Ci'llex 
P.  T.  Oashiei-l 
Samikl  B.  F-ckert 
W.  C.  L.  EcLiN 
Owen-    B.   Evans 
Benjamin  Franklin 
Walter  H.  Fulweileb 
Clarence  A.  Hall 
Xathan  Hay  ward 
JoESEPH  S.  Hepburn 
Carl  Hkring 
Gvjokc.v.  A.  Hoadley 
S.  C.  Hollister 
Charles  D,  Galloway 


Harry  F.  Keller,  Chairman 
James  Barnes 


Thomas  D.  Cope,  Chairman 
Charles  E.  Bonine 
W.  }{.  Fl'lweiler 


0»  8CISVCB  AHD  THE  ARTS 

Herbert  E.  Ives 
W.  N.  Jennings 
Harry  F.  Keller 
Lionel  F.  Levy 
Paul  A.  Lewis 
Leo  Loeb 
Edward  V.  McCaffrey 

J.    Y.    McCoNNELL 

K.  G.  Mackenzie 
Charles  Wm.  Masland 
Stephen  H.  Noyes 
Charles   Penrose 
M.  M.  Price 
H.  H.  Quimby 
Frank  Rogers 
James  S.  Rogers 
L.  F.  Ron  din  ELLA 
J.   M.   RUSBY 

Richard  C.   Sellers 
John  P.  B.  Sinkler 
William  H.  Thorne 
John  C.  Trautwine,  3rd 
C.  C.  Tutwiler 
James  G.  Vail 
John  A.  Vogleson 
Francis  R.  Wadleigh 
John  M.  Weiss 
Wm.  Chattin  Wetherill 
Robert  L.  Wood 

StandiBg  Sttb-Committeet 

The  Franklin  Medal 

G.  H.  Clamer 

H.  J.  M.  Creighton 

Literature 

Harry  F.  Keller 
J.  M.  Rusby 


New  Snbjectt  and  Preliminary  Examination 

H.  J.  M.  Creighton,  Chairman  Lionel  F.  Levy 

Chaklks  K.  Bonine 
George  S.  Crampton 
Benjamin  Franklin 
Nathan  Hayward 


Charles  Penrose 
M.  M.  Price 
James  S.  Rogers 


PAST  OFFICERS 
1824-1922 


Banes,  Charles  H.,  1886 
BiRKiNBiNE,  John,  1897-1906 
Clark,  Walton,  1907- 
Cresson,  John  C,  1855-1863 
Merrick,  J.  Vaughan,  i 867-1 869 
Merrick.  Samuel  V.,  1842-1854 


PRESIDBVTS 

Rogers,  Robert  E.,  1875-1878 
RoNALDSON,  James,  1824-1841 
Sellers,  Coleman,  1870-1874 
Sellers,  William,  1864- 1866 
Tatham,  William  P.,  1879-1885 
Wilson,  Joseph  M.,  1887-1896 


Agnew,  John,  185 i,  1855-1863 
Baldwin,  Matthias  W.,  1855-1863 
Beck,  Paul,  Jr.,  1826-1827 
Bullock,  Charles,  1879-1900 
Carey,  Matthew,  1824- 1828 
Cartwright,  Henry,  1880- 1881 
Christie,  James,  1911 
Close,  Charles  S.,  1875-1879 
Cresson,   George  V.,   1898-1903 
Day,  Charles,  1920- 
DoDGE,  James  M.,  i903~I9I5 
Eglin,  W.  C.  L.,  1922- 
Ereby,  George,  1867 
Fletcher,  Thomas,  1828-1850, 1852- 

i8S4 
Frazer,  John  F.,  i 865-1866 

Graff,  Frederick,  1882-1890 


VICE-PRESIDENTS 

Heyl,  Henry  R..  1895-1897 
HowsoN,  Henry,  1904- 
JoNES,  Washington,  1900-1910 
Levy,  Louis  E.,  1916-1919 
Longstreth,  Edward,  1890-1894 
Lukens,  Isaiah,  i 824-1 825,  1829- 1846 
Miller,  Abraham,  1847-1854 
Mitchell,  J.  E.,  1876-1887 
Moore,  Bloomfield  H.,  1869-1876 
Morris,  Henry  G.,  1870-1879 
Rand,  Theodore  D.,  1897-1903 
Rogers,  Fairman,  1864-1866 
Rogers,  Robert  E.,  1868-1874 
Sellers,  Coleman,  1867-1869 
Sellers,  Coleman,  Jr.,  1912-1922 
Tatham,  William  P.,  1888-1897 
Towne,  John  H.,  1864-1868 


recording  secretaries 


Bulkley,  James  H.,  1831-1832 
Garrigues,  Isaac  B.,  1830,  1837-1863 
Jones,  Thomas  P.,  1827-1828 
Jones,  Washington,  1864 


Perot,  William  S.,  i 833-1 834 
Roberts,  Algernon  S.,  1829 
Strickland,  William,  1824-1826 
Trautwine,  John  C,  1835-1836 


CORRESPONDING  SECRETARIES 


Bache,  Alex.  Dallas,   1840-1844 
Briggs,  Robert,  1864 
Browne,  Peter  A.,  1824-1827 
Cresson,  John  C,  1854 


Fraley,  Frederick,  1855-1863 
Frazer,  John  F.,  1845-1847 
Hays,  Isaac,  1828-1839 
Roberts,  Solomon  W.,  1848-1853 

II 
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YEAR  BOOK  OF 


CHki«Ti£,  James.  1909 
KxxcHT,  J.  B^  1875-1879 
MoKTOx.  Hexby,  1865-1870 
Voirii5,  Isaac   1879-1881 


SECUMTAmaS 

Owens,  Robest  B.,  igior 
Wahl,  WiLUAif  H.,  1871-1874, 1882- 
1908 


lu^hshk,  Cyius,  1908-1920 
Fletche*.  Thomas,  1824-1825 

FtALEY,  FftEDEUCK,  18^0-1847,  1865- 

1882 

Franklix,  Bexjamix,  1920- 

F»AZE»,   JOHX    F..    1848-1864 

ACTUASIS8 


TRSA8URBR8 

Merrick,  Samuel  V.,  1828-1829 
Richardson,  John,  1826-1827 
Sartain,  Samuel,  1883-1906 
Trego,  Charles  B.,  1847 
Wahl,  William  H.,  1907 


Christie,  James,  Feb.  21-June  11. 

1908 
Hamilton,  William,  1828-1871 
Heyl,  Herbert  L.,  1885-1908 
HoLMAX,  David  S.,  1872-1885 

libraszav8 

Hiltebrand,  Emanuel,   1874-1887        Rigling,  Alfred,  1887- 

MAVA0BR8 


Jester,  Simeon  van  T.,  1916-1918 
Larzelere,  James  S.,  1908-1916 
Parrish,  T.  R.,  1922- 
Robinson,  Louis  C,  1918-1922 
Wahl,  William  H.,  1872 


Abbot,  William,  1824-1826 
Adam  son,  William,  1864 
Addicks,  John  E.,  1845-1850 
AcNEw,  John,  1831-1850,  1852-1854 
Alleman,  Gellert,  1918- 
Allen,  James,  1845 
Allison,  William   C,   1863 
Archer,  Ellis  S.,  1858-1859 
Bache,    Alex.    Dallas,    1830-1839 
Balch,  Edwin  S.,  1902-1912 
Baldwin,  Matthias  W.,  1827-1854 
Banes,  Charles  H.,  1877-1885, 

1887-1895 
Barker,  George  F.,  1874-1875 
Barras,  Joseph  J.,  1851-1860 
Bartdl,  Barnabas  II.,  1863-1865 
Bartol,  Henry  W.,  1870- 1878 
Baugh,  Daniel,  1900-1902 


Baugh,  Harman,  1855 
Beale,  Joseph,  1827 
Beardsley,  Arthur,  1894-1902 
Beck,  Paul,  Jr.,  1824-1825 
Bement,  Clarence  S.,  1871 
Bement,  William  B.,  1866-1870 
Bergner,  Theodore,   1870-1875 
Betts,  William  C,  1844 
Biddle,  Clement  C,  1824 
Bilgram,  Hugo,  1885-1890 
BiRKBECK,  John,  1869-1871 
BiRKiNBiNE,  Henry  P.  M.,  1851-1856 
BiRKiNBiNE,  John,  1907-1915 
Bolton,  James  M.,  1830 
Bonine,  Charles  E.,  1921- 
BoRGNER,  Cyrus,  1903-1907 
Bos  WELL,  William   L.,   i  896-1898 
Bower,  Henry,  1891-1896 
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YEAR  BOOK  OF 


MAVAOBRS—CCoBtUiaed) 


GtAFF,  Frederick,   1852-1854,  1858- 

1865.  1880-1881 
Oreble,  Edwin,  1841-1863 
Greene,  Stephen,  1898-1908 
Gries,  John  M.,  1858-1862 
Griffith,  R.  Egglesfield,  1870- 1871 
Griffith,  Robert  E.,  1827 
Groves,  Daniel,  1824-1827 
Hall,  Clarence  A.,  192:?- 
Hand,  James  C.,  1845-1846 
Hansell,  William  S.,  1827 
Harding,  George,  1864-1865 
Harker,  Joshua  G.,  1831-1836 
Harper,  James,  1824-1826 
Harris,  William,  1860-1863 
Harrison,  Alfred  C.,  1895- 
Harrison,  C.  Leland,  1899-1902 
Harrison,  John,  1824-1829 
Harrison,  Joseph,  Jr.,  1854,   1856- 

1859 
Hart,  Samuel,  1865-1870 

Haviland,  John,  1824-1826 

Hays,  Isaac,  1840-1841 

Hayward,  Nathan,  1917- 

Heller,  Charles  S.,  1879-1880 

Helme,  William,  1869-1888 

Henderson,  George  R.,  191 5-1921 

Herse,  George  P.,  1851 

Hexamer,  Charles  A.,  1904- 

Heyl,    Henry    R.,    1879-1895,    1898- 

1909 
HoADLEY,  George  A.,  191 1- 
HoRN,  Henry,  1824 

HORSTMANN,  WiLLIAM  J.,   1865-1868 

Houston,  Edwin  J.,  1874-1897 
Howard,  George  C,  1855-1858 
Howe,  Herbert  M.,  1898-1900 
HowsoN,  Charles  Henry,  1903-1907 
HowsoN,  Henry,  1898-1903 
Hufty,  Samuel,  1834-1850 
Humphreys,  Samuel,  1826 
Hunter,  James,   1864 
Hutchinson,  Charles  H.,  1888-1890 
Hutchinson,  James,  1841-1842 


Hutchinson,  Joseph,  1860-1863 
Jayne,  Harry  W.,  1891-1910 
Jennings,  W.  N.,  1896 
Johnson,  Lawrence,  i 855-1859 
Jones,  Thomas  P.,  1826 
Jones,  Washington,  1859-1895,  1897- 

1900 
Katez,  I.,  1824 
Keating,    William    H.,    1824-1826, 

i83or-i840 
Keller,  Harry  F.,  1914- 
Kelly,  Henry  H.,  1851 
King,  Robert  P.,  185 1 
Kirk,  Charles  H.,  1830 
Kirkpatrick,  George  E.,  1911-1914 
Kneass,  William,  1825 
Knight,  Daniel  R.,  1845 
Krumbhaar,  Alexander,  1898-1911 
KuHN,  C.  Hartman,  1896-1905 
Lambert,  Wm.  H.,  1906  * 
Lesley,  Robert  W.,  1913- 
Le  Van,  W.  Barnet,  1864-1876 
Levy,  Louis  E.,  1903-1915 
Lewis,  Enoch,  1868-1894 
Lewis,  Harvey,  1824-1827 
Lewis,  Mordecai  D.,  1828-1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834-1836 
Linnard,  James  M.,  1836-1838 
LiNviLLE,  J.  Hayes.  1868 
Longstreth,  Charles,  1903-1907 

LONGSTRETH,    EdWARD,    1868-187O, 

1895-1897 

Loud,  Thomas,  1829-1831 
Love,  William  H.,  1859 
Lucas,  John,  1888-1894 
LuKENS,  Isaiah,  1828 
LuKENS,  Jawood,  1902-1908 
Lyman,  Benjamin  S.,  1901-1902 
McAlpine,  James,  1825-1828 
McCaffrey,  E.  V.,  i9ior- 
McCambridge,  Richard,  1876 
McClure,  John,  1853-1856 
McClurg,  Alexander.  1833-1839 
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MAKAGBRS-CContiiined) 


McEuEN,  Thomas,  1829 
McKean,  William  V.,  1879-1883 
Marks,  William  D.,  1881-1884 
Marshall,  Samuel  R.,  1887-1893 
Mason,  David  H.,  1824 
Mason,  Jame3  S.,  1861 
Megargee^  Charles,  1858 
Meirs,  Richard  Waln,  1908-1917 
Merrick,  J.  Vaughan,   1864-1866, 

I 870-1884 
Merrick,     Samuel   V.,    1824-1827, 

1830-1841,  1855-1863 
Mifflin,  Lloyd,  1825-1826 
Miles,  Frederick  B.,  1874 
Miller^  Abraham^  1824-1846,  1855- 

1858 
Mitchell,  J.  E.,  1874 
Mitchell,  William  A.,  1864-1865 
Morris,  Isaac  P.,  1836-1843 
Moore,  Bloomfield  H.,  1864-1868 
Moore,  Joseph   W.,   1860-1861 
Morgan,  Marshall  S.,  1914- 
Morris,  Elwood,  1844-1847 
Morris,  Henry  G.,  1864-1869 
Morris,  William  E.,  i 847-1851 
MucKLE,  M.  Richards,  Jr.,  1894-1896 
Naylor,  Jacob,  1863,  1865-1872 
Neafie,  Jacob  G.,  1868 
Newhall,  Paul  W.,  1843-1844 
NoRRis,  Isaac,  1870-1878,  1883-1918. 
Nystrom,  John  W.,  1873-1875 
Ogden.  John  M.,  1833 
Ogle,  Williams,  1845-1850 
O'Neill,  John.  1827-1832 
Ohr,  Hector,  1871-1887 

OUTERBRIDGE,  AlEX.  E.,  Jr.,  1881-1886 

Palmer,  B.  Franklin,  1862 
Parrish,  William  D.,  1838,  1852- 

1854 
Parry,  Charles  T.,  1864 
Patterson,  Robert,  1824 
Patterson,  Robert  M.,  1825-1827 


Paul,  Lawrence  T.,  1895- 
Pemberton,    Henry,   Jr.,    1891-1896 
Perry,  Robert  S.,  1912-1916 
Pettit,  Horace,  1894-19 10 
PuRVES,  Alexander,  1875-1876 
Ralston,  Ashbel  G.,  1825-1830 
Ram  AGE,  Adam,  i 824-1 832 
Rand,  Theodore  D.,  1874-1897 
Reed,  William  B.,  1832-1836 
Reeves,  Benjamin,  1829-1837 
Reeves,  Samuel  J.,  1864 
Reeves,  Stacy,  1889^1902 
Rice,  John,  1866-1867 
Richards,  Mark,  1831 
Richardson,  John,  1825 
RiEHLE,  Henry  J.,  1826-1827 
RoBBiNS,  Samuel  J.,  1827-1833 
Roberts,  Algernon  S.,  1828 
Roberts,  Percival,  1864-1868 
Roberts,  Solomon  W.;  1842-1847 
Robinson,  Alexander  P.,  1911-1916 
Rogers,  Evans,  1854-1863 
Rogers,  Henry  D.,  1838- 1843 
Rogers,  James  S.,  1909- 
RoGERS,  Robert  E.,  1867 
RoNALDsoN,   Charles   E.,    1885-1893, 
I 908-1 91 2 

ROSENGARTEN,   GeORGE  D.,    I912- 

RowLAND,  James,  Jr.,  1829-1830 
Rowland,  William,  1828 
Rush,  William,  1825 
Rust,  James  I.,  1824 
Sautler,  Samuel  P.,  1888-1897 
Sanborn,  E.  H.,  1907- 
Sartain,  John,  1877-1879 
Sartain,  Samuel,  i 865-1 882 
Savery,  Peleg  B.,  1851-1852 
Saxton,  Joseph,  i 842-1 844 
Say,  Benjamin,  1832-1833 

SCATTERGOOD,  ThOMAS,   1829-1834 

ScHAUM,  Otto  W.,  1907 
ScHREiNER,  Joseph  H.,  1827-1832 
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VEAR  BOOK  OF 


Schumann,   Francis,   1890^1902 

Setper,  Thomas,  1834 

Sellers,  Coleman.  1862-1866,  1875- 

1905 
Seixers.  Coleman.  Jr.,  igo6rjgjt 
Sellers.  Wiixiam.  1857-1861,  1867- 

1892 
Shain.  Charles  J..   1884-1887 
Shinn,  Earle,  1836-1837 
Sloan,   Samuel.   1864 
Smith,  Charles  E.,  1832-1855 
Smith,  Hasrltixe,  192:?- 
5>ouDER,  Jacob,  1828 
Spangler.  Henry  W.,  1891-1893 
Stevenson,  William,  Jr..  1828 
Stkwart.    Thomas   S.,    1842-1850, 

1852-1863 
StRrcKLAND,  William,  1828 
Struthers,  John,  1827-1849 
Taber,   George,  •  1859-1842 
Tatham,   William    P.,    1870-1878, 

1886-1887 
Thompson,  Ambrose  W.,  1839-1843 
Thomson,  Elihu,  1878-1881 
Thorne,  William  H.,  1881-1897 
Thornley,  John,  185 i 

TlLGHMAN,   BeNJ.   C,   I87I-1875 

Toppan,  Charles,  1831-1832 
TowNE,  John  H.,  1840-1857,  1869 
TowNSEND,  Edward  Y.,  1866-1867 
Tracy,  Eliashib,  1851 
Trautwine,   John    C,    1834,    1844, 

1852-1857 
Trautwine,  John  C,  Jr.,  1891-1895 
Trego,  Charles  B.,  1837-1846 
Trevor,  John  B.,  1832 
Troth,  Henry,  1837-1841 
Tryson,  George  W.,  1831-1833 
Tutwilkr,  C.  C  192a- 
Tyler,  Rufus,  1826-1837 
Vauclain,  Samuel  M.,  1898,  1906 


Vavx,  GmomcE,  Jk^  189B-1899 
Walto,  Joseph  S^  Ji.,  18134-1937 
Walto,  Thomas  U^   1839-1831, 

1840-185 I 
Warder,  William  S.,  1825-1827 
Warner,  John  S^  1837*1843 
Weaver,  Jacob,  1856-1857 
Weaver.  John  J.,  1880-1891 
Weightman,  Wiluam,  1862-1863 
Wetherill,  Charles,   1835 
Wetherill,  J.  P.,  1902 
Wetherill,  John  P..  1824-1825 
Wetherill,  William,  1832 
Wetherill,  Wiluam  C,  1916- 
Weygandt,  Thomas  J.,  1851-1863 
Wharton,  Wiluam,  Jr.,  1871 
Whitaker,  George  P.,   1851-1852 
White,  Charles  H.,  1828-1835 
White,  Samuel  S.,  1864-1867 
Whitney,  Asa,  1846-1850 
Whitney,  George,   1858-1860 
Whitney,  James  S.,  1862-1863. 

1865-1869 
Whitney,  John  R.,  1861 
Wickham,  M.  T.,  1824 
Wiegand,  John,  1831-1853 
Wiegand,  S.  Lloyo,  1864,  1890-1893 
Williams,  Edward  H.,  187 1-1872 
Williams,  Isaac  S.,  1846-1850, 

1852-1863 
Wilson,  Joseph  M.,  i  869-1886 
Wilson,  O.  Howard,  1864-1869 
WoLBORN,  Cornelius  A.,  1844-1850 
Wolf,  Otto  C,  1897-1913 
Wood,  Alan,  1845-1863 
Wood,  Samuel  R.,  1824-1825 
Wood,  Walter,  1903-1912 
Wootten,  John  E.,  1860-1862 
Yardley,  William,  Jr.,  1829 
Yeager,  Joseph,  1832 
Young,  Andrew,  1828-1830 
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PAST  CHAIRMEH  OF  THE  COMMITTEE  OH  SCIEHCE  AHD  THE  ARTS 

i834-if2a 


Bache,    Alexander    D.,     1834-1836, 

1839-1844 
Barnes,  James,  1922- 
Beardsley,  Arthur,   i 892-1895 
BiLGRAM,  Hugo,  1906-1907 
BoNiNE,  Charles  E.,  1916-1917 
Christie,  James,  i 897-1 898 
Clamer,  G.  H.,  1915-1916 
CoNARD,  Thomas  P.,  1902-1903 
Creighton,  H.  Jermain,  1918-1919 
Cresson,  J.  C,  1 844-1 874 
Crisfieij},  J.  A.  P.,  1913-1914 
Eldridge.  G.  Morgan,  i 896-1 897 
'  Franklin,  Benjamin,   191 9-1920 
Goldsmith,  Edward  i 905-1 906 
Griggs,   William    O.,    1907-1908 
Haupt,  Lewis  M.,  1904-1905 
Henderson,  George  R.,  1914-1915 
Heyl,   Henry    R.,    1882-1887,    1893- 

1894,  1900-1901 
Hoadley,  George  A.,  1911-1912 


KoENiG,  G.  a.,   1888-1889 
Levy,  Louis  E.,  1901-1902 
Lewis,  Wilfred,   1912-1913 
Marburg,  Edgar,  1899-1900 
Marks,  W.  D.,  1881-1882,  1887-1888 
Masland,  Charles  W.  1921-1922 
McCoNNELL,  Jacob  Y.,  1909-1910 
Orr,  Hector,  1880-1881 
Patterson,  R.  M.,  I836-1839 
Penrose,  Charles,  1920-1921 
Rogers,  James  S.,  1908-1909 
Ronaldson,  Charles  E.,  1903-1904 
rondinella,  l.  p.,  1898-1899 
Sartain,  Samuel,  1895-1896 
Sellers,  Coleman,  1875-1880 
Spangler,  H.  W.,  1890-1891 
Spencer,  Thomas,  1910-1911 
Wetherill,  Wm.  Chattin,  1917-1918 
WiEGAND  S.  Lloyd,  1889-1890,  1891- 
1892 


THE  QfSTlTUTE'S  ACTIVITIES 


The  FKA%KLiit  l%smvn  vas  organized  in  the  jcar  1824  to  meet  a 
^€m3n^  in  Asnerka  for  aa  Inststntkm  similar  to  that  f oonded  bj  Count 
Rumford  in  London  in  1799.  The  foonders  intended  it  not  only  as  an 
a^^propriatt  memonal  to  the  name  of  Franklin,  but  as  a  means  of  coirt  inning 
for  all  time  a  work  wfaidi  throogbotzt  his  kmg  life  he  perhaps  regarded  as 
bis  best,  nameJj,  the  dasoorerf  of  physical  and  natural  laws  and  their  ap^ica- 
tion  to  increase  the  well-betng  and  comfort  of  mankind. 

The  Hall  of  the  Institnte  is  located  on  the  east  side  of  Seventh  Street. 
between  ^larket  and  Chestnnt  Streets,  and  was  boilt  from  plans  famished 
by  John  Haviland,  architect.  The  comer-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  ei^^th  day  of  June,  1825,  at  noon. 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  whidi  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  c//mp\cttd,  2nd  the  Institute  took  possession  of  all  except  the  second 
f\(yjr  r  which  was  occupied  by  the  United  States  Courts  until  i8jo)  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
af>out  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Medianic  Arts. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "the  formation  of  a  library  of 
txK^ks  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
ro^^^m ; "  and,  accordingly,  in  1827,  the  first  Committee  on  Library  was 
app^jinted. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  mcmljer  of  the  committee  until  early  in  the  year  1829,  when  the  first 
readinjf  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 
library. 

1'l)c  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  maga- 
zines and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
to  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
devoted  to  science  and  the  arts. 
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r^'X^A  /^i^M  continued  in  existence  until  the  year  1834,  when,  by 

.-'•    ,...i<.'-A>,  it  was  abolished,  and  in  its  place  there  was  established 

i...       '.v«k;*,t\iut  M3   Science  and  the  Arts,"  with  enlarged  powers  and  a 

.  ,<.*,     !.i;.{   v^    'jjtJjor.  Ai  originally  constituted,  membership  in  this  com- 

'j-jAzK  vj  all  members  of  the  Institute  in  good  standing  who  chose 

AA.r  names,  and  who  by  thus  voluntarily  associating  themselves 

[i     ...I    ^vir.ifjittee,   pledged  themselves   to   perform   the   duties   assigned 

.  1. 0.1  »xi^  form  of  organization  the  committee  continued  for  more  than 
;...,.    ;(«js    iJid  its  usefulness  during  this  long  period  is  attested  by  its 
..•.^/'<..-    </^fiUiaing  the  results  of  the  examination  of  a  great  number  of. 
....i,tt..v'-.£,  '4itid  of  its  investigations  of  many  subjects  of  importance  en- 
.■  ^*..«/    .V  it  by  the  Institute. 

L  ni.t-  yt^ar  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
./«i*oi  Uiiti  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 
:..t  ^liiU.  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
ii»>.urt-.  By  this  amendment  the  Institute  established  a  Committee  on 
^t:;il.o  and  the  Arts,  to  he  composed  of  forty-five  members  of  the  Institute, 
.'.  \A-  <'liosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall 
iiU.ciKc  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
At  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
dittracitr  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty  five  to  sixty  and  by  a  provision  recently  adopted  the  members  are 
elected  by  the  Board  of  Managers,  twenty  each  year. 

J  during  the  past  twenty-five  years  the  committee  has  investigated  nearly 
•i'mmj  diMovcries,  processes,  and  inventions. 

THE  JOURNAL 

'J'iie  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
jc<  tb  connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
tfkctcd.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
aims  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its 
influence  beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
;l^  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
hearing  the  title  The  American  Mechanics'  Magazine,  and  which  had  been 
founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  co-operation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success. 
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This  committee  was  appointed  on  March  4,  1824  and  speedily  perfected 
plans  for  systematic  instruction  by  means  of  lectures  and  demonstrations. 
Professorships  in  chemistry,  in  natural  philosophy  and  mechanics,  and  in 
architecture  were  established  and  filled  by  the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  apprentices 
and  those  engaged  in  the  useful  trades,  and  early  in  the  fall  of  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  *'all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages.  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present  Its 
leading  feature — that  of  training  pupils  for  actual  work  in  shop  and  office — 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

Twentj-'three  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
known  as  the  School  of  Mechanic  Arts. 

LECTURES 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the 
Institute's  work,  from  the  beginning  to  the  present. 

The  tirst  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the 
completion  and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own 
lecture  room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  00 
architecture,  mechanics,  physics,  and  chemistr>-.  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
a>  i!i  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
Licrnira'?'y  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
gradiidlly  outgrowing  its  usefubiess.  Lecture  courses  on  scientific  themes. 
whic'r:  ivr  years  had  been  practically  pre-empted  by  The  Franklin  Institute. 
iv.  tinre  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platrorm     And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
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Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Commercial  Museum  of  Philadelphia  in  the  man- 
agement of  the  National  Export  Exposition  of  1899. 
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1834.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received 
from  the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report.) 

1839.  November  Journal  contained  full  translation  of  Daguerre's 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography   (the  Daguerreotype). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments 'for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute, 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  of  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  threads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  was  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  adopted  by  the  Government,  and 
under  the  designation  of  the  "  U.  S."  or  "  Franklin  Institute  Standard "  is 
now  in  universal  use. 

i86g.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Congress  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Kxhibition  of  1876. 

Solar  KcHpse  Expedition  to  Iowa  in  August.  Dr.  Henry  Morton,  Director. 
rhe  services  of  the  observers  were  gratuitous,  the  instruments  were  borrowed 
and    the    transportation    for    the   party   and    equipment   was    furnished   by 

the  railroads. 

iS7-\    Committee  on  the  mode  of  determining  the  horsepower  of  steam 

boilers  published  its  report. 

iSrj.  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
nu^re  tlu^rough  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
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1897.  A  comniunication  from  the  Board  of  Health  of  the  City  of  Phila- 
delphia requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Com- 
mercial Museum  of  Philadelphia. 

1901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Commerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  waterways, 
particularly  the  Chesapeake  and  Delaware  Canal. 

1914.  Conducted  meeting  in  Philadelphia  celebrating  thirtieth  anniver- 
sary of  the  International  Electrical  Exhibition. 

1915.  First  awards  of  The  Franklin  Medal. 

191 7.  Established  and  maintained  a  recruiting  and  examination  station 
for  applicants  for  admission  to  the  aviation  service  of  the  United  States  Army. 

Established  School  of  Navigation  for  the  United  States  Shipping  Board. 

Conducted  Free  Radio  School  for  men  of  the  selective  draft. 

1920.  Published  "  The  Physics  of  the  Air "  by  W.  J.  Humphreys, 
C.E.,  Ph.D. 
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THE  INSTITUTE'S  ACTIVITIES 


The  Frankun  Institute  was  organized  in  the  year  1824  to  meet  a 
demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Rum  ford  in  London  in  1799.  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Franklin,  but  as  a  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  and  natural  laws  and  their  applica- 
tion to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon. 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture- room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  use  of  the  School  of  Mechanic  Arts. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room  ; "  and,  accordingly,  in  1827,  the  first  Committee  on  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 
library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  maga- 
zines and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
to  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
devoted  to  science  and  the  arts. 

18 
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This  organization  continued  in  existence  until  the  year  1834,  when,  by 
act  of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established 
the  "  Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a 
wider  field  of  labor.  As  originally  constituted,  membership  in  this  com- 
mittee was  open  to  all  members  of  the  Institute  in  good  standing  who  chose 
to  enroll  their  names,  and  who  by  thus  voluntarily  associating  themselves 
with  the  committee,  pledged  themselves  to  perform  the  duties  assigned 
to  them. 

Under  this  form  of  organization  the  committee  continued  for  more  than 
fifty  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  of 
inventions,  and  of  its  investigations  of  many  subjects  of  importance  en- 
trusted to  it  by  the  Institute. 
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the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
character  of  the  Institute." 
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elected  by  the  Board  of  Managers,  twenty  each  year. 

During  the  past  twenty-five  years  the  committee  has  investigated  nearly 
1000  discoveries,  processes,  and  inventions. 

THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  sub- 
jects connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
effected.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  has  proved  most  useful,  not  only  in  directly  promoting  the 
aims  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its 
influence  beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
bearing  the  title  The  American  Mechanics'  Magazine ,  and  which  had  been 
founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  co-operation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested   in  its  success. 
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This  committee  was  appointed  on  March  4,  1824  and  speedily  perfected 
plans  for  systematic  instruction  by  means  of  lectures  and  demonstrations. 
Professorships  in  chemistry,  in  natural  philosophy  and  mechanics,  and  in 
architecture  were  established  and  filled  by  the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  apprentices 
and  those  engaged  in  the  useful  trades,  and  early  in  the  fall  of  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages.  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  pat- 
terned. With  the  organization  of  the  public  high  school,  that  of  the  Institute 
was  abandoned  as  unnecessary.  The  drawing  school,  however,  was  con- 
tinued, and  has  maintained  an  uninterrupted  existence  to  the  present.  Its 
leading  feature— that  of  training  pupils  for  actual  work  in  shop  and  office — 
has  always  been  rigorously  preserved,  and  at  the  present  time,  as  a  school 
for  mechanical  draughtsmen,  it  is  conceded,  by  those  best  qualified  to  judge, 
to  be  one  of  the  most  thorough  and  practical  of  any  in  the  country. 

Twent)r^three  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  are  now 
known  as  the  School  of  Mechanic  Arts. 

LECTURES 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the 
Institute's  work,  from  the  beginning  to  the  present 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  of  the  old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the 
completion  and  occupancy  of  the  hall,  the  lectures  were  held  in  its  own 
lecture  room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  ill  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  pre-empted  by  The  Franklin  Institute, 
in  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform     And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
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Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
Brst  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Commercial  Museum  of  Philadelphia  in  the  man- 
agement of  the  National  Export  Exposition  of  1899. 
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1834.  The  Secretary  of  the  Commonwealth  of  Pennsylvania  presented 
the  thanks  of  the  State  for  the  report  on  weights  and  measures  received 
from  the  Institute. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to 
a  movement  for  the  establishment  of  a  school  of  arts.  The  project  failed  at 
that  time,  but  resulted  later  in  the  founding  of  the  Department  of  Science  of 
the  University  of  Pennsylvania. 

1838.  The  report  of  the  Committee  on  Uniformity  of  Weights  and 
Measures  was  printed.  (The  present  laws  of  the  State  are  based  on  this 
report.) 

1839.  November  Journal  contained  full  translation  of  Daguerre's 
original  communication  to  the  French  Academy  describing  his  discoveries 
in  photography   (the  Daguerreotype). 

1840.  Professor  A.  D.  Bache's  report  on  education  in  Europe  appeared 
in  the  Journal.  (This  report  was  made  for  use  in  connection  with  the 
organization  of  Girard  College.) 

1843.  The  Pennsylvania  Legislature  appropriated  $4000  to  be  devoted 
to  the  purchase  of  instruments 'for  the  equipment  of  stations  throughout  the 
State  for  the  systematic  observation  and  collection  of  meteorological  facts; 
the  expenditure  being  left  in  the  hands  of  the  Institute. 

This  is  the  earliest  instance  on  record  of  the  appropriation,  in  any 
country,  of  public  funds  for  the  collection  of  facts  relating  to  the  weather. 

1850.  The  School  of  Design  for  Women  was  founded  by  the  Institute, 
Mrs.  Sarah  Peters,  first  Directress. 

1863.  Monthly  reports  of  Meteorological  Phenomena  at  Philadelphia 
were  published  in  the  Journal.     (These  were  continued  to  1869.) 

1864.  The  shape  and  proportion  of  screw  tlireads  used  in  machine 
construction  were  investigated  by  a  special  committee.  The  report  of  this 
committee  was  presented  in  1865  and  recommended  for  adoption  by  machine 
builders  throughout  the  United  States  a  uniform  and  simplified  system  of 
screw  threads. 

A  few  years  later  this  was  officially  adopted  by  the  Government,  and 
under  the  designation  of  the  "  U.  S."  or  "  Franklin  Institute  Standard "  is 
now  in  universal  use. 

1869.  Resolutions  passed  by  the  meeting  in  August  and  addressed  to 
Congress  suggested  an  exhibition  to  commemorate  the  hundredth  anniver- 
sary of  the  United  States  and  resulted  in  the  holding  of  the  Centennial 
Exhibition  of  1876. 

Solar  Eclipse  Expedition  to  Iowa  in  August.  Dr.  Henry  Morton,  Director. 
The  services  of  the  observers  were  gratuitous,  the  instruments  were  borrowed 
and  the  transportation  for  the  party  and  equipment  was  furnished  by 
the  railroads. 

1872.  Committee  on  the  mode  of  determining  the  horsepower  of  steam 

boilers  published  its  report. 

1873.  The  Institute  approved  Professor  Lesley's  recommendation  of  a 
more  thorough  Geological  Survey  of  Pennsylvania,  and  asked  the  Legislature 
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1897.  A  communication  from  the  Board  of  Health  of  the  City  of  Phila- 
delphia requested  the  Institute  to  appoint  a  committee  to  confer  with  the 
Board  of  Health  with  a  view  of  taking  action  to  abate  or  modify  the  smoke 
nuisance.    A  full  report  appeared  in  the  Journal. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Com- 
mercial Museum  of  Philadelphia. 

1901.  Resolutions  passed  to  promote  commerce  by  the  improvement  of 
waterways  and  approving  the  creation  of  the  Department  of  Coitimerce. 

1902.  The  metric  system  fully  discussed  at  the  monthly  meetings.  Reso- 
lutions passed  petitioning  the  national  government  to  enact  such  laws  as 
will  ensure  its  proper  use. 

1906.  Resolutions  passed  urging  the  improvement  of  national  waterways, 
particularly  the  Chesapeake  and  Delaware  Canal. 

1914.  Conducted  meeting  in  Philadelphia  celebrating  thirtieth  anniver- 
sary of  the  International  Electrical  Exhibition. 

1915.  First  awards  of  The  Franklin  Medal. 

191 7.  Established  and  maintained  a  recruiting  and  examination  station 
for  applicants  for  admission  to  the  aviation  service  of  the  United  States  Army. 

Established  School  of  Navigation  for  the  United  States  Shipping  Board. 

Conducted  Free  Radio  School  for  men  of  the  selective  draft 

1920.  Published  *'  The  Physics  of  the  Air "  by  W.  J.  Humphreys, 
C.E.,  Ph.D. 
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said  officers  shall  be  elected  at  an  annual  meeting  of  the  said  corporation,  to 
be  held  on  the  third  Thursday  of  January;  if  an  election  shall  not  take  place 
on  that  day,  the  corporation  shall  not  for  that  cause  be  dissolved,  but  an 
election  shall  be  held  as  soon  afterwards  as  may  be,  and  until  such  election 
the  officers  in  place  shall  continue  to  act;  public  notice  of  all  elections  shall 
be  given  in  such  manner  as  may  be  prescribed  by  the  by-laws  of  the  said 
corporation;  the  present  officers  of  the  said  association  are  hereby  constituted 
the  officers  of  the  corporation  hereby  created;  and  shall  continue  to  hold  their 
respective  offices  till  otherwise  elected  under  the  provisions  of  this  act;  Pro- 
vided always,  that  the  said  corporation  shall  have  power  to  increase  the 
number  of  vice-presidents  and  managers  hereinbefore  mentioned,  to  such 
number  as  may  be  deemed  advisable  and  convenient  at  a  stated  meeting  of 
the  said  corporation,  the  same  public  notice  of  such  intended  alteration  being 
previously  given  as  may  be  required  to  be  given  of  the  election  of  officers 
of  the  said  corporation. 

Sec.  5.  And  be  it  further  enacted  by  the  authority  aforesaid,  That 
the  duties  and  rights  of  the  members  of  the  said  corporation,  the  powers  and 
functions  of  the  members  of  the  said  corporation,  the  powers  and  functions 
of  the  officers  thereof  hereinbefore  mentioned,  and  of  such  others  as  may 
hereafter  be  added,  the  mode  of  supplying  vacancies  in  office,  the  times  of  meeting 
of  the  said  corporation,  and  of  the  board  of  managers,  the  numbers  which 
shall  constitute  a  quorum  at  any  such  meetings,  the  mode  of  electing  members, 
the  terms  of  their  admission,  the  causes  which  shall  justify  their  suspension 
or  expulsion  from  the  corporation,  and  all  other  concerns  of  the  said  corporation 
shall  be  regulated  by  the  by-laws  and  ordinances  of  the  said  corporation 
hereafter  to  be  made,  which  the  said  corporation  is  hereby  authorized  and 
empowered  to  make  and  alter,  in  the  manner  which  may  be  therein  mentioned ; 
Provided  that  the  said  by-laws  or  ordinances  shall  not  be  repugnant  to,  or 
inconsistent  with,  the  constitution  or  laws  of  the  United  States  or  of 
this   Commonwealth. 

Office  of  the  Clerk  of  the  Senate  of  the  Commonwealth  of  Pennsylvania, 

March  30th,   1824. 
I  certify  that  the  foregoing  Bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.     As  witness  my  hand 
the  day  and  year  above  written. 

(Signed.)  J  no.  Dupuy,  Clerk. 


An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty-four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  Promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 
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shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws 
as  then  adopted. 

Sec.  6.    So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 

Office  of  the  Secretary  of  the  G)mmon wealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealth. 


BY-LAWS  OF  THE  INSTITUTE 

Article  I. — Trustees. 

Section  i.  All  Real  and  Personal  Estate  of  the  Institute  which  may 
hereafter  be  acquired  by  voluntary  subscription  or  devise,  bequest,  donation, 
or  in  any  way  other  than  through  its  own  earnings  or  by  investment  of  its 
own  funds,  saving  where  the  donors  shall  expressly  provide  to  the  con- 
trary, shall  be  taken  as  acquired  upon  the  condition  that  the  same  shall  be 
vested  in  a  Board  of  Trustees,  who  shall  be  appointed  in  the  manner  here- 
inafter indicated.  Unless  the  title  to  such  property  shall  be  directly  vested 
in  said  Board  of  Trustees  by  the  donors,  the  Institute,  by  deed  attested  by 
the  President  and  Secretary,  which  they  are  hereby  authorized  to  execute 
and  deliver,  shall  forthwith  convey  the  same  to  said  Trustees,  who  shall  hold 
it  in  trust  for  the  purposes  specifically  designated  by  the  donors ;  or,  if  there 
shall  be  no  specific  designation,  for  the  benefit  of  the  Institute  in  the  way 
and  manner  hereinafter  provided,  so  that  the  same  shall  not,  in  any  event, 

« 

be  liable  for  the  debts  of  the  Institute. 

Sec.  2.  Said  Board  of  Trustees  shall  be  composed  of  seven  (7)  members, 
originally  elected  by  the  Board  of  Managers  on  its  own  nomination. 

Vacancies,  as  they  occur,  shall  be  filled  by  election  by  the  Board  of 
Managers  from  nominations  made  by  the  remaining  Trustees  to  a  stated 
meeting  of  the  Board  of  Managers  at  least  one  month  prior  to  the  election; 
the  Board  of  Managers  to  have  the  right  to  reject  any  nominations  not 
satisfactory  to  them. 

The  remaining  members  of  the  Board  of  Trustees,  whenever  at  any  time 
it  shall  be  deemed  necessary  to  do  so,  shall  have  power  to  assign  and  convey 
the  property  held  by  them,  so  as  to  vest  the  title  thereto  in  themselves  and 
their  successors. 

Sec.  3.  Said  Trustees  shall  have  full  power  and  authority,  from  time  to 
time,  to  assign,  sell  and  dispose  of  any  property,  real  and  personal,  by  them 
held,  unless  there  shall  be  some  direction  by  the  donors  to  the  contrary,  and 
shall  have  power  to  convey  the  same  without  purchasers  being  obliged  to 
see  to  the  application  of  the  purchase  moneys,  when  authorized  so  to  do  by  a 
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Second  Class. — Shares  registered  for  use:  on  which  Twelve  Dollars 
per  annum  shall  be  due  and  payable  from  resident  members  in  advance  on 
the  first  day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Qass  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use 
of  the  library,  lectures  and  reading-room;  and,  if  of  legal  age,  to  all 
other  privileges  of  membership  in  the  Institute,  so  long  as  they  make  the 
annual  payment  in  advance ;  and  shall,  on  the  payment  of  One  Dollar  there- 
for, be  entitled  to  a  Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at 
the  expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the 
Second  Class,  such  share  shall  then  become  forfeited  to  the  Institute;  but 
such  forfeiture  may  be  remitted  by  a  unanimous  vote  of  the  Board  of 
Managers. 

Sec.  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not 
of  legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual 
fees  due  upon  stock  of  Second  Class  held  by  persons  of  legal  age ;  provided, 
that  when  such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the 
full  annual  contribution,  shall  issue  on  payment  of  the  customary  fee. 

Sec.  5.  Certificates  for  the  First  Qass  stock  may  be  issued  for  any 
number  of  shares  in  a  single  certificate:  but  every  certificate  for  the  Second 
Gass  shall  be  for  one  share  only. 

Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until 
all  arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the 
transfer  approved  by  the  Board  of  Managers. 

Sec.  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary;  shall  be  issued  by  the  Actuary,  and  shall  be  transferable  only  on 
the  books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the 
surrender  of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each 
certificate. 

Sec.  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Managers  before  the  certificate  can  be  issued. 

Sec.  9.  The  shares  of  stock  obtained  by  the  Institute  by  legacies,  dona- 
tions, or  forfeiture  shall  at  once  be  cancelled. 

Article  III. — Members, 

Skc.  I.  The  members  of  the  Institute  shall  consist  of  manufacturers, 
mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  they  may 
be  either  annual  contributors,  associate  members,  life  members,  permanent 
members,  holders  of  Second  Class  stock,  honorary  or  corresponding  members. 

Sec.  2.  The  privileges  of  membership,  other  than  associate  membership,, 
in  the  Institute  shall  extend  only  to  persons  of  legal  age  who  are  not  in 
arrears  and  who  shall  have  signed  the  Charter  and  By-Laws. 

Sec.  3.  Annual  contributors  shall  pay  yearly  dues  of  Fifteen  Dollars; 
shall  be  entitled  to  all  of  the  privileges  of  the  Institute,  and  shall  be  eligible 
to  any  office  or  to  membership  upon  any  committee. 
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again  notified,  and  if  such  dues  become  one  year  in  arrears,  the  said  member 
shall  by  that  fact  forfeit  all  connection  with  the  Institute.  The  Board  of 
Managers,  however,  may,  for  cause  by  it  deemed  sufficient,  extend  the  time 
for  payment  and  for  the  application  of  these  penalties. 

The  Board  of  Managers  may,  for  sufficient  cause,  temporarily  excuse 
from  payment  of  annual  dues  any  member  who  from  ill  health,  advanced  age 
or  other  good  reason  assigned,  is  unable  to  pay  such  dues ;  and  the  Board  may 
remit  the  whole  or  part  of  the  dues  in  arrears  or  accept  in  lieu  thereof 
service  or  material  contributed  to  the  Institute. 

Sec.  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned, 
been  dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec.  4.  The  annual  dues  from  contributing  members  may  be  applied  to 
the  current  expenses  of  the  Institute,  but  all  moneys  received  from  life  and 
permanent  membership  shall  be  vested  in  the  Board  of  Trustees,  the  income 
therefrom  only  to  be  applied  to  the  maintenance  fund. 

Article  V. — Officers. 

The  officers  shall  be  a  President,  three  Vice-Presidents,  a  Secretary,  a 
Treasurer,  and  twenty-five  Managers.  A  majority  of  the  Managers  shall  be 
persons  directly  interested  in  industrial  pursuits. 

Article  VI. — Election  of  Officers, 

Section  i.  An  election  for  officers  shall  be  held  on  the  third  Wednesday 
in  January  in  each  year.  At  this  election  the  President  and  the  Treasurer 
shall  be  elected  to  serve  one  year,  and  one  Vice-President,  and  eight  Mana- 
gers, shall  be  elected  to  serve  for  three  years;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected,  shall  continue  to  serve  until 
their  successors  be  elected. 

One  Manager,  to  be  known  as  the  Alumni  Manager,  shall  be  elected  in 
January  of  every  third  year,  beginning  in  the  year  1910,  by  the  Alumni  Asso- 
ciation of  the  Institute,  to  serve  for  three  years.  A  vacancy  in  this  position 
shall  be  filled  by  election  in  the  same  manner  for  the  unexpired  term. 

The  Secretary  shall  be  elected  by  the  Board  of  Managers  at  their  first 
stated  meeting  after  the  annual  election  each  year. 

Sec.  2.  All  elections  for  officers  of  the  Institute  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy,  nor  received  from  a  member  in  arrears. 

Sec,  3.  Nominations  for  the  annual  election  for  officers  shall  be  presented 
in  writing  at  the  stated  meeting  in  the  month  of  December.  Each  nomination 
paper  must  be  signed  by  at  least  two  members  in  good  standing,  who  shall 
certify  that  the  candidate  will  s*rve  if  elected.  After  the  nominations  are 
closed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall 
promptly  be  posted  at  the  Institute  and  incorporated  (with  directions  for 
votinp)  in  a  ballot  to  be  sent  to  each  member  by  the  Secretary  at  least  one 
week  before  the  date  of  the  election.    Each  ballot  shall  be  accompanied  by  a 
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accordance  with  Section  6  of  Article  I.  He  shall  also  receive  all  moneys 
collected  for  the  Institute  by  the  Actuary.  He  shall  deposit  all  moneys 
received,  in  the  name  of  the  corporation,  in  such  institution  as  the  Board 
of  Managers  may  direct  He  shall  make  no  payments  without  written 
vouchers  from  the  Board  of  Managers.  He  shall  keep  accurate  accounts  of 
the  income  and  disbursements  of  the  Institute,  exhibit  an  accurate  statement 
of  his  receipts  and  payments  at  each  stated  meeting  of  the  Board  of 
Managers,  and  of  the  condition  of  the  finances  of  the  Institute  whenever 
called  on  by  them,  and  shall  make  an  annual  statement  thereof  at  the 
annual  meeting  of  the  Institute.  He  shall  give  bonds  to  an  amount  fixed  by 
the  Board  of  Managers  for  the  faithful  performance  of  his  trust.  In  case 
of  a  vacancy  in  the  office  of  treasurer,  it  shall  be  the  duty  of  the  Board 
of  Managers  to  appoint  a  person  to  perform  the  duties  of  the  position 
pro  tempore. 

Article  X. — Board  of  Managers. 

Section  i.  The  Board  of  Managers  shall  consist  of  25  members  elected 
as  provided  in  Article  VI;  all  officers  of  the  Institute,  ex  officio,  except  the 
Trustees;  and  the  Qiairman  of  the  Committee  on  Science  and  the  Arts* 
ex  officio. 

The  Board  of  Managers  shall  have  entire  charge  and  control  of  the 
current  receipts  and  expenditures  of  the  Institute,  and  of  all  its  business 
affairs  not  specially  reserved  to  the  Board  of  Trustees,  and  shall  have 
authority  to  do  all  acts  not  inconsistent  with  the  rights  and  duties  of  the 
Trustees  which  may  in  their  judgment  advance  the  interests  of  the  Institute. 

They  shall  have  authority,  by  exchange,  sale  or  otherwise,  to  ladd  to  or 
subtract  from  the  collections  of  books,  furniture  and  apparatus,  in  such 
manner,  however,  that  the  aggregate  value  of  the  same  to  the  Institute,  at 
any  time,  may  not  be  impaired. 

They  shall  have  authority  to  elect  members  of  the  Institute,  except  Hon- 
orary and  Corresponding  Members,  who  shall  be  elected  by  the  Institute. 

Sec.  2.  They  shall  keep  regular  minutes  of  their  proceedings,  which 
shall  be  open  at  all  times  to  inspection  by  members  of  the  Institute. 

Sec.  3.  They  shall  present,  at  the  annual  meeting  of  the  Institute,  a 
report  of  their  proceedings  and  of  the  condition  of  the  affairs  of  tlie 
Institute. 

Sec.  4.  They  shall  hold  stated  meetings  once  in  each  month.  They 
shall  elect  their  own  officers,  except  the  chairman,  who  shall  be  the  Presi- 
dent of  the  Institute,  or  in  his  absence,  as  provided  for  in  Article  VII,  and 
shall  be  at  liberty  to  make  by-laws  for  their  own  regulation  not  inconsistent 
with  the  Charter,  or  with  the  By-Laws  of  the  Institute.  Seven  of  their 
members  shall  constitute  a  quorum. 

Sec.  5.  All  vacancies  in  the  Board  of  Managers  shall  be  filled  by  an 
election  at  the  next  stated  meeting  of  the  Institute. 

Article  XI. — Audits. 

The  accounts  of  the  Treasurer  and  Board  of  Trustees  shall  be  audited 
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Final  action  on  a  report  conferring  or  recommending  an  award  shall 
not  be  taken  by  the  General  Committee  except  at  the  second  or  two  suc- 
cessive stated  meetings  at  which  it  has  been  read  and  been  open  for  dis- 
cussion and  amendment. 

A  quorum  for  final  action  upon  a  report  conferring  or  recommending 
an  award  shall  consist  of  not  less  than  fifteen  members,  and  when  such 
report  is  adopted  it  shall  be  accepted  as  the  decision  of  the  Institute. 

Reports  when  issued  after  final  adoption  shall  set  forth  that  they  are 
the  action  of  The  Franklin  Institute  by  its  Committee  on  Science  and  the 
Arts.  They  shall  be  signed  by  the  President  and  the  Secretary  of  the  Insti- 
tute and  by  the  Chairman  of  the  Committee;  and  the  seal  of  the  Institute 
shall  be  afRxed  thereto.  The  Committee  may  provide  that  such  reports 
shall  also  be  signed  by  the  members  of  the  respective  sub-committees  who 
made  the  investigations  and  prepared  the  reports. 

The  Chairman  of  the  Committee  shall  submit  to  the  stated  meetings  of 
the  Board  of  Managers  in  October,  December,  February,  April,  and  June 
of  each  year,  a  report  of  the  number  of  investigations  pending  before  the 
Committee,  the  number  disposed  of  since  the  last  report,  with  the  action 
taken  or  award  made  in  each  case,  and  the  number  and  nature  of  new 
investigations  undertaken  since  the  last  report,  and  such  other  information 
as  to  the  work  of  the  Committee  as  the  Board  of  Managers  may  require. 

He  shall  also  report  to  the  stated  meetings  of  the  Institute  such  recent 
action  of  the  Committee  as  he  may  deem  of  interest. 

At  the  request  of  the  Committee  on  Publications,  and  to  make  an 
adopted  report  more  suitable  for  use  in  the  Journal  of  the  Institute,  the 
sub-committee  that  prepared  the  report  shall  have  authority  to  amplify  or 
abridge  it  without  in  any  way  changing  its  meaning  or  recommendation 
for  award;  but  the  fact  of  such  modification  must  be  stated  as  a  note  at  the 
beginning  of  its  publication  in  the  Journal. 

Sec.  3.  Each  committee  named  in  the  first  and  second  sections  shall 
choose  a  chairman  at  its  first  meeting  after  its  appointment. 

Record  of  their  proceedings  shall  be  kept  by  the  Secretary.  They  shall 
report  to  the  Institute,  and  when  required  to  the  Board  of  Managers. 

They  shall  be  governed  by  such  rules,  not  inconsistent  with  these  By- 
Laws,  as  may  be  adopted  by  them  respectively. 

The  Committees  on  the  Library,  on  Meetings,  and  on  Science  and  the 
Arts,  shall  meet  at  least  once  in  eat:h  month,  except  in  July  and  August. 

Sec.  4.  No  bills  for  expenses  incurred  by  committees  shall  be  paid 
unless  approved  by  the  Committees  which  incurred  them. 

Article  XIII. — Meetings. 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third 
Wednesday  of  each  month,  except  in  June,  July,  August,  and  Septem- 
ber. That  on  the  third  Wednesday  in  January  of  each  year  shall  be  the 
annual  meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve 
members  of  the  Institute.    Fifteen  members  shall  constitute  a  quorum. 
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shall  be  the  duty  of  the  Committee  on  Sectional  Arrangements  to  inform 
the  Board  of  Managers,  which  may  thereupon  declare  that  such  section 
is  extinct. 

Sec.  4.  All  members  of  the  Institute  shall  have  the  privilege  of  en- 
rolling themselves,  without  payment  of  additional  fees,  as  members  of  any 
of  the  sections  which  are  now,  or  which  may  hereafter  be,  established  in 
conformity  with  these  By-Laws,  and  such  enrollments  shall  be  reported 
from  month  to  month  to  the  secretaries  of  the  sections  designated;  but  no 
person  shall  be  entitled  to  any  of  the  privileges  of  any  of  the  sections  who 
has  not  complied  with  the  condition  of  Article  III  of  these  By-Laws. 

Sec.  5.  Each  section  shall  submit  to  the  Committee  on  Sectional 
Arrangements  prior  to  the  stated  meeting  of  the  Board  of  Managers  in 
December  of  each  year,  an  estimate  of  moneys  it  will  require  for  the  ensuing 
year,  and  such  estimate  the  Committee  on  Sectional  Arrangements  shall 
transmit,  with  its  recommendation,  to  the  Board  at  its  stated  meeting  in 
December. 

Sec.  6.  Each  section  shall  elect  its  own  officers  and  make  its  own  by- 
laws, not  inconsistent  with  the  Charter  and  By-Laws  of  the  Institute.  The 
Institute  shall  not  be  responsible  for  bills  contracted  by  any  section  in  con- 
formity with  the  conditions  prescribed  in  Section  4  of  Article  XII  of  the 
By-Laws  relating  to  committees,  nor  in  any  event  for  a  sum  greater  in  any 
one  year  than  the  amount  appropriated  by  the  Board  of  Managers  for  ^e 
service  of  the  section  for  that  year. 

Sec.  7.  All  requisitions  for  supplies  shall  be  made  by  order  upon  the 
Actuary  of  the  Institute. 

Sec.  8.  The  books,  papers,  apparatus,  specimens,  models,  and  all  other 
collections  of  each  section,  shall  be  the  property  of  the  Institute,  held  for 
the  use  of  that  section.  Donations  of  objects  or  books  to  or  for  any  section, 
shall  be  received  and  reported  to  the  Committee  on  Sectional  Arrangements, 
and  by  this  committee  to  the  Board  of  Managers,  as  donations  to  the  In- 
stitute for  the  use  of  that  section. 

Sec  9.  Each  section  shall  determine,  subject  to  the  approval  of  the 
Board  of  Managers,  the  times  of  its  stated  meetings. 

Sec.  10.  Papers  read  and  lectures  delivered  before  any  section  and 
approved  by  the  same,  shall  be  referred  to  the  Committee  on  Publications 
of  the  Institute,  and  if  accepted  by  them,  shall  be  published  in  the  Journal 
of  the  Institute. 

Sec  II.  Societies  now  existing,  or  which  may  hereafter  be  founded, 
for  the  consideration  of  any  subjects  clearly  within  the  scope  of  The  Franklin 
Institute,  and  which  societies  may  desire  to  unite  with  The  Franklin  In- 
stitute as  sections,  shall  furnish  a  list  of  such  of  their  members  as  have 
declared  their  willingness  to  become  members  of  the  Institute,  to  the 
Committee  on  Sectional  Arrangements,  which  committee  shall  transmit  the 
same,  with  its  recommendation,  to  the  Board  of  Managers. 

Sec  12.  On  all  points  not  herein  provided  for,  each  section  shall  be 
governed  by  the  Charter,  By-Laws  and  usages  of  the  Institute. 
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event  of  an  accumulation  of  the  fund  for  medals  beyond  the  sum  of 
one  hundred  dollars,  it  is  competent  for  the  Committee  on  Science  and 
the  Arts  to  offer  from  such  surplus  a  money  premium  for  some  special 
work  on  any  mechanical  or  scientific  subject  that  is  considered  of  sufficient 
importance. 

The  Certificate  of  Merit.— A  Certificate  of  Merit  is  awarded  to  persons 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  productions. 

The  Boyden  Premium  (Premium  of  $1000).— To  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light  and 
other  physical  rays  are  or  are  not  transmitted  with  the  same  velocity. 

HISTORY  OF  THE  MEDALS. 

The  Franklin  Medal. — Samuel  Insull,  Esq.,  of  Chicago,  Illinois,  writ- 
ing under  date  of  December  23,  1913,  to  the  Board  of  Managers,  stated  thai 
he  had  been  informed  it  would  be  a  source  of  gratification  to  them  if  the  Insti- 
tute, had  available,  in  addition  to  suth  medals  already  in  its  gifts,  a  medal  to  be 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  time  to  time  in 
recognition  of  the  total  contributions  of  individuals  to  science  or  to  the  ap- 
plications of  physical  science  to  industry,  rather  than  in  recognition  of  any 
single  invention  or  discovery,  however  important.  He  agreed  to  provide 
for  the  founding  of  this  medal  under  the  following  general  conditions : 

1.  That  an  amotmt  not  exceeding  one  thousand  dollars 
should  be  furnished  by  him  for  procuring  appropriate  designs 
and  dies  for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artistic  merit,  and 
have  on  one  side  a  medallion  of  Benjamin  Franklin  done  from 
the  Thomas  Sully  portrait  in  the  possession  of  the  Institute. 

3.  That  the  medal  should  be  of  gold  and  have  an  intrinsic 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  should  be  pro- 
vided by  him  to  be  held  in  trust  in  perpetuity  to  be  a  founda- 
tion for  this  medal,  and  to  be  known  as  The  Franklin  Medal 
Fund  (Founded  January  i,  1914,  by  Samuel  Insull,  Esq.). 

5.  That  the  interest  of  this  fund  should  be  used  from  time 
to  time  in  awarding  The  Franklin  Medal  to  those  workers  in 
physical  science  or  technology,  without  regard  to  country, 
whose  efforts  have,  in  the  judgment  of  the  Institute,  done  most 
to  advance  a  knowledge  of  physical  science  or  its  applications. 

6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 

Mr.  Insull  said  he  understood  that  the  Institute  would  be  glad  to  award, 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  little 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumula- 
tion of  the  fund. 
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4,  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 

by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Wuereof,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton  Clark, 
President, 

[skal]  R.  B.  Owens, 

Secretary. 

The  Elliott  CreMon  Medal.— Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  ( 1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear,  the 
following  devices  and  inscriptions:  The  obverse, — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  "  Elliott  Cresson  Medal,  A.D.  1848."  Reverse, — 
around  the  margin,  "  Awarded  by  The  Franklin  Institute  of 
Pennsylvania."  The  centre  to  be  filled  by  engraving  the  name 
of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for.  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
liavc  awarded  the  same:  the  said  awards,  however,  to  be  in  all 
instances    made    either    for    some    discovery    in    the    arts    and 
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iSgo."  On  the  reverse  is  inscribed  around  the  margin,  "Awarded  by  The 
Franklin  Institute/'  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award. 

On  March  19,  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Mcrit.--At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolution  was  adopted: 

"Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

'The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.    This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report   No. Approved,   19       

President. 


[seal]  Secretary. 

Chairman  of  the  Committee  on  Science  and  the  Arts.' " 

The  Boyden  Prenuum. — On  March  23,  1859,  Uriah  A.  Boyden,  Esq., 
of  Boston,  Massachusetts,  deposited  with  The  Franklin  Institute  the  sum  of 
one  thousand  dollars  to  be  awarded  as  a  premium  to  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light,  and 
other  physical  rays,  are  or  are  not  transmitted  with  the  same  velocity. 

The  problem  has  been  more  specifically  defined  by  the  Board  of  Managers, 
as  follows: 

"  Whether  or  not  all  rays  in  the  spectrum  known  at  the  time  the  offer 
was  made,  namely,  March  23,  1859,  and  comprised  between  the  lowest  fre- 
quency known  thermal  rays  in  the  infra-red,  and  the  highest  frequency  known 
rays  in  the  ultra-violet,  which  in  the  opinion  of  the  Committee  lie  between 
the  approximate  frequencies  of  2  x  10"  double  vibrations  per  second  in  the 
infra-red  and  8  x  10"  in  the  ultra-violet,  travel  through  free  space  with  the 
same  velocity." 

An  award,  made  during  the  year  1907,  covered  the  solution  of  the  problem 
so  far  as  the  transmission  of  the  visible  and  ultra-violet  rays  is  concerned. 
It  has  been  directed  by  the  Board  of  Managers  that  the  balance  of  the  fund 
be  retained,  to  be  awarded  to  such  person  as  shall  demonstrate  whether  or  not 
the  infra-red  rays  are  or  are  not  transmitted  with  the  sante  velocity  as  the 
other  rays. 
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4.  Approval  of  bills. 

5.  Report  of  Sub-Committee  on  New  Subjects  and  Preliminary  Ex- 

amination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 

8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 

10.  New  business. 

11.  Adjournment. 

Sec.  5.  Members  shall  not  be  entitled  to  the  floor  more  than  twice  on  any 
question  without  the  consent  of  the  Committee. 

Sec.  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  have  the  floor  more  than  once 
without  the  consent  of  the  Committee. 

Article  III. — Chairman. 

Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume 
oflice  and  shall  perform  his  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex  oiHcio  on  all  sub-committees 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
his  membership  of  any  and  all  sub-committees  on  investigation  on  which 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion. 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga- 
tions undertaken  since  the  last  report,  and  such  other  information  a^  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest. 

Article  IV. — Standing  Sub-Committees. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub-Committee  on  New  Subjects  and  Preliminary  Examination."    The 
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Sec.  6.  Resignations, — All  resignations  by  members  of  the  Board,  after 
acceptance  thereof,  shall  be  repofted  to  the  Institute  at  its  next  stated 
meeting. 

Members  who  have  not  attended  six  regular  meetings  prior  to  the  stated 
meeting  of  the  Institute  in  December,  shall  be  reported  thereat  as  having 
resigned,  unless  it  be  unanimously  voted  by  the  Board,  at  its  stated  meeting 
in  December,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  7.  Standing  Committees, — The  following  Standing  Committees, 
consisting  of  five  members  each,  shall  be  appointed  by  the  President  and 
approved  by  the  Board: 

I.  On  Instruction.  2.  On  Election  and  Resignation  of  Members.  3.  On 
Stocks  and  Finance.  4.  On  Publications.  5.  On  Exhibitions.  6.  On  Sectional 
Arrangements.    7.  On  Endowment.    8.  Executive. 

It  shall  be  the  duty  of  the  Executive  Committee  to  make  to  the  Board 
such  recommendation  as  it  may  deem  advisable,  but  in  the  absence  of  specific 
delegation  of  authority,  it  shall  have  no  power  to  act  on  behalf  of  the  Board. 

It  shall  be  the  duty  of  all  the  committees  to  keep  regular  minutes  of 
their  proceedings,  and  report  monthly  to  the  Board,  and  to  report  through 
the  Committee  on  Stocks  and  Finance  to  the  stated  meeting  of  the  Board 
in  September,  an  estimate  of  moneys  they  require  for  the  service  of  the 
ensuing  year. 

Sec.  8.  Professorships, — The  Board  may,  at  its  discretion,  establish 
such  Professorships  as  may  seem  advisable,  and  on  such  subjects  as  it  may 
designate,  to  serve  until  the  next  succeeding  first  meeting  after  the  annual 
meeting. 

Sec.  9.  Order  of  Business. — The  order  at  the  stated  meetings  shall  be 
as  follows: 

1.  Calling  the  roll. 

2.  Reading  the  minutes  and  acting  thereon. 

3.  Report  from  Treasurer,  and  action  on  bills. 

4.  Report  from  Standing  Committees,  and  action  thereon 

(a)  On  Instruction. 

(6)  On  Election  and  Resignation  of  Members. 

(c)  On  Stocks  and  Finance. 

(d)  On  Publications. 
{e)  On  Exhibitions. 

(/)  On  Sectional  Arrangements. 
(g)  On  Endowment. 
(h)  Executive. 

5.  Reports  from  Special  Committees  and  action  thereon. 

6.  Deferred  Business. 

7.  New  Business. 

Sec.  10.  Amendments.— These  By-Laws  may  be  altered  at  any  stated 
meeting  of  the  Board,  provided  the  alteration  be  approved  by  two-thirds  of 
the  members  present. 
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event  of  an  accumulation  of  the  fund  for  medals  beyond  the  sum  of 
one  hundred  dollars,  it  is  competent  for  the  Committee  on  Science  and 
the  Arts  to  offer  from  such  surplus  a  money  premium  for  some  special 
work  on  any  mechanical  or  scientific  subject  that  is  considered  of  sufRcient 
importance. 

The  Certificate  of  Merit.— A  Certificate  of  Merit  is  awarded  to  persons 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  productions. 

The  Boyden  Premium  (Premitun  of  $1000). — To  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light  and 
other  physical  rays  are  or  are  not  transmitted  with  the  same  velocity. 

HISTORY  OF  THE  MEDALS. 

The  Franklin  Medal. — Samuel  Insull,  Esq.,  of  Chicago,  Illinois,  writ- 
ing under  date  of  December  23,  1913,  to  the  Board  of  Managers,  stated  thai 
he  had  been  informed  it  would  be  a  source  of  gratification  to  them  if  the  Insti- 
tute, had  available,  in  addition  to  suth  medals  already  in  its  gifts,  a  medal  to  be 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  time  to  time  in 
recognition  of  the  total  contributions  of  individuals  to  science  or  to  the  ap- 
plications of  physical  science  to  industry,  rather  than  in  recognition  of  any 
single  invention  or  discovery,  however  important.  He  agreed  to  provide 
for  the  founding  of  this  medal  under  the  following  general  conditions : 

1.  That  an  amount  not  exceeding  one  thousand  dollars 
should  be  furnished  by  him  for  procuring  appropriate  designs 
and  dies  for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artistic  merit,  and 
have  on  one  side  a  medallion  of  Benjamin  Franklin  done  from 
the  Thomas  Sully  portrait  in  the  possession  of  the  Institute. 

3.  That  the  medal  should  be  of  gold  and  have  an  intrinsic 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  should  be  pro- 
vided by  him  to  be  held  in  trust  in  perpetuity  to  be  a  founda- 
tion for  this  medal,  and  to  be  known  as  The  Franklin  Medal 
Fund  (Founded  January  i,  1914,  by  Samuel  Insull,  Esq.). 

5.  That  the  interest  of  this  fund  should  be  used  from  time 
to  time  in  awarding  The  Franklin  Medal  to  those  workers  in 
physical  science  or  technology,  without  regard  to  country, 
whose  efforts  have,  in  the  judgment  of  the  Institute,  done  most 
to  advance  a  knowledge  of  physical  science  or  its  applications. 

6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 

Mr.  Insull  said  he  understood  that  the  Institute  would  be  glad  to  award, 
on  the  average,  two  Franklin  Medals  a  year.  Though  this  would  leave  little 
surplus,  he  inserted  the  sixth  condition  to  prevent  an  undesirable  accumula- 
tion of  the  fund. 
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4.  The  medals  to  be  awarded  as  aforesaid  shall  be  of  gold, 
shall  have  distinct  artistic  merit,  shall  be  of  the  intrinsic  value 
of  about  seventy-five  ($75)  dollars,  and  shall  have  on  one  side 
thereof  a  medallion  of  Benjamin  Franklin  taken  from  his  portrait 

by  Thomas  Sully,  now  in  the  possession  of  the  said  The  Franklin 
Institute. 

In  Witness  Wuereof,  The  said  The  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic 
Arts  has  hereunto  set  its  common  or  corporate  seal,  attested 
by  the  signatures  of  its  President  and  Secretary,  this  28th  day 
of  March,  A.D.  1914. 

Walton  Clark, 
President, 

[skal]  R.  B.  Owens, 

Secretary. 

The  Elliott  Cresson  Medal.— Under  date  of  February  18,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear,  the 
following  devices  and  inscriptions:  The  obverse, — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around 
the  margin,  **  Elliott  Cresson  Medal,  A.D.  1848."  Reverse, — 
around  the  margin,  "  Awarded  by  The  Franklin  Institute  of 
Pennsylvania."  The  centre  to  be  filled  by  engraving  the  name 
of  the  party  to  whom  awarded  and  the  year  in  which  the  award 
is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for.  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances    made    either    for    some    discovery    in    the    arts    and 
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1890/'  On  the  reverse  is  inscribed  around  the  margin,  **  Awarded  by  The 
Franklin  Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient 
with  the  date  and  object  of  award 

On  March  ig,  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merits— At  the  stated  meeting  of  the  Institute,  held  on 
June  21,  1882,  the  following  resolution  was  adopted: 

"Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

'The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the  Promotion  of  the  Mechanic  Arts,  awards  to 

this  Certificate  of  Merit.    This  award  is  made 


pursuant  to  the  recommendation  of  the  Committee  on  Science 
and  the  Arts. 

Report   No. Approved,   19       

President. 


[seal]  Secretary. 


Chairman  of  the  Committee  on  Science  and  the  Arts.' " 

The  Boyden  PremiunL — On  March  23,  1859,  Uriah  A.  Boyden,  Esq., 
of  Boston,  Massachusetts,  deposited  with  The  Franklin  Institute  the  sum  of 
one  thousand  dollars  to  be  awarded  as  a  premium  to  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light,  and 
other  physical  rays,  are  or  are  not  transmitted  with  the  same  velocity. 

The  problem  has  been  more  specifically  defined  by  the  Board  of  Managers, 
as  follows: 

"  Whether  or  not  all  rays  in  the  spectrum  known  at  the  time  the  offer 
was  made,  namely,  March  23,  1859,  and  comprised  between  the  lowest  fre- 
quency known  thermal  rays  in  the  infra-red,  and  the  highest  frequency  known 
rays  in  the  ultra-violet,  which  in  the  opinion  of  the  Committee  lie  between 
the  approximate  frequencies  of  2  x  10"  double  vibrations  per  second  in  the 
infra-red  and  8  x  10"  in  the  ultra-violet,  travel  through  free  space  with  the 
same  velocity." 

An  award,  made  during  the  year  1907,  covered  the  solution  of  the  problem 
so  far  as  the  transmission  of  the  visible  and  ultra-violet  rays  is  concerned. 
It  has  been  directed  by  the  Board  of  Managers  that  the  balance  of  the  fund 
be  retained,  to  be  awarded  to  such  person  as  shall  demonstrate  whether  or  not 
the  infra-red  rays  are  or  are  not  transmitted  with  the  sam'e  velocity  as  the 
other  rays. 


52  YEAR  BOOK  OF 
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4.  Approval  of  bills. 

5.  Report  of  Sub-Committee  on  New  Subjects  and  Preliminary  Ex- 

amination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 

8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 

10.  New  business. 

11.  Adjournment. 

Sec.  5.  Members  shall  not  be  entitled  to  the  floor  more  than  twice  on  any 
question  without  the  consent  of  the  Committee. 

Sec.  6.  There  shall  be  no  debate  on  points  of  order  except  on  an  appeal 
from  the  decision  of  the  Chairman,  or  on  a  question  referred  by  him  to  the 
Committee.  In  such  cases  no  member  shall  have  the  floor  more  than  once 
without  the  consent  of  the  Committee. 

Article  III. — Chairman, 

Section  i.  Nominations  for  a  Chairman  to  serve  for  one  year  shall  be 
made  at  the  stated  meeting  of  the  Committee  in  February,  and  the  election 
shall  be  by  ballot  at  the  same  meeting,  when  the  person  receiving  the  highest 
number  of  votes  shall  be  declared  elected.  He  shall  immediately  assume 
oflice  and  shall  perform  his  duties  until  his  successor  is  installed.  He  shall 
not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex  officio  on  all  sub-committees 
except  those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate 
his  membership  of  any  and  all  sub-committees  on  investigation  on  which 
he  may  be  serving,  except  if  he  has  the  report  of  such  Committee  prepared 
or  in  preparation,  in  which  case  he  shall  complete  his  work,  but  when  such 
report  is  presented  for  consideration,  he  shall  call  on  another  member  to 
preside  while  the  subject  is  under  discussion. 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April,  and  June  of  each 
year,  a  report  of  the  number  of  investigations  pending  before  the  Com- 
mittee, the  number  disposed  of  since  the  last  report,  with  the  action  taken 
or  award  made  in  each  case,  and  the  number  and  nature  of  new  investiga- 
tions undertaken  since  the  last  report,  and  such  other  information  a^  to  the 
work  of  the  Committee  as  the  Board  of  Managers  may  require.  He  shall 
also  report  to  the  stated  meetings  of  the  Institute  such  recent  action  of  the 
Committee  as  he  may  deem  of  interest. 

Article  IV. — Standing  Sub-Committees. 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub-Committee  on  New  Subjects  and  Preliminary  Examination."    The 
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Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-committee,  who  shall  then  proceed 
with  the  investigation. 

Sec.  7.  Correspondence  between  the  sub-committee  and  the  applicant 
must  be  carried  on  through  the  office  of  the  Secretary,  in  order  that  the 
official  records  shall  be  complete. 

Sec.  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests, 
data  or  information  furnished  by  others  without  first  satisfying  themselves 
as  to  the  accuracy  thereof.  They  shall  in  no  case  recommend  an  award 
solely  on  the  basis  of  tests,  data  or  information  furnished  by  parties  in  any 
way  interested  in  the  subject  of  the  award.  When  data  submitted  by 
persons  not  members  of  the  sub-committee  are  included  in  the  latter's  report, 
it  shall  be  so  stated. 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress 
to  the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meet- 
ings ;  and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 

Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has 
become  involved  in  litigation,  the  sub-committee  shall  defer  further  action 
until  the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub- 
committee may  proceed. 

Article  VI. — Sub-Committee  Meetings. 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
ot  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  members 
present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  in- 
vestigation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the 
Committee  except  at  the  invitation  of  the  sub-committee  charged  with 
the  investigation. 

Article  VII. — Sub-Committees*  Reports. 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantiallv  as  indicated  in  Form  B. 
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Sec  12.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of 
the  sub-committee  who  signed  the  report  is  present. 

Article  VIII. — Notices  of  Recommendations, 

Section  i.  In  the  case  of  investigations  made  upon  application,  it  shall 
be  the  duty  of  the  Secretary  to  certify  to  applicants  the  recommendation 
of  the  sub-committee  within  ten  days  after  this  recommendation  is  adopted 
by  the  Committee. 

Article  IX. — Reconsideration. 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee  a  motion 
for  reconsideration  may  not  be  made  before  the  stated  meeting  follow- 
ing. If  such  a  motion  is  then  made  and  accepted,  a  vote  of  two-thirds 
of  a  quorum  for  final  action  shall  be  required  to  change  the  report  as 
previously  adopted. 

Sec.  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except 
on  a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  X. — Advertisement  of  Recommendations, 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the 
Arts,  of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a 
discovery,  invention,  improvement  or  manufacture  is  worthy  of  an  award 
of  the  Elliott  Cresson  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Franklin  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled 
to  receive  the  award  of  the  said  medal,  unless  within  that  time  satisfactory 
evidence  shall  have  been  submitted  to  the  Committee  on  Science  and  the 
Arts  of  the  want  of  originality  or  merit,  in  the  supposed  discovery,  inven- 
tion, improvement,  or  manufacture. 

Sec.  2.  Upon  the  adoption  by  the  Committee  on  Science  and  the  Arts 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  distinguished 
work  in  science  or  the  arts  is  worthy  of  an  award  of  the  Howard  N.  Potts 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
of  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  who  has  done  such  work 
shall  be  entitled  to  receive  the  award  of  the  said  medal,  unless  within  that 
time  satisfactory  evidence  shall  have  been  submitted  to  the  Committee  on 
Science  and  the  Arts  of  the  want  of  originality  or  merit  in  the  supposed 
distinguished  work  in  science  and  the  arts. 

Sec.  3.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal 
shall  be  conclusive  without  advertisement. 
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3  (ua  t^  Certificate  of  Merit  be  awarded  for  meritorious  inven- 
:.  ..^  jil\>vtaca|  proce»»eg,  and  Journal  contributions  of  substantial 
;.\i%rr.  but  joU  of  such  merit  as  would  warrant  the  award  of  a  medal. 

^.  Jbsit  the  Edward  Longstreth  Medal  be  awarded  for  invention 
.f  aigb  orfUf  and  for  particularly  meritorious  improvements  and  de- 
%Civiiu3auxt£  in  machines  and  mechanical  processes. 

3.  Tiiat  the  Howard  N.  Potts  Medal  be  awarded  in  recognition  of 
iiuportaot  discoveries  in  physical  science  and  Journal  contributions 
^3  the  first  rank. 

4.  That  the  Elliott  Cresson  Medal  be  awarded  in  recognition  of 
iKvtxUions  of  signal  value  and  fundamentally  important  in  the  arts 
«aid  industries. 

5.  That  the  Franklin  Medal  continue  to  be  awarded  to  those  whose 
efforts  have  contributed  most  to  a  knowledge  of  physical  science  and 
■lib  applications. 

REPORT  FORMS  OF  COMXITTES  OH  SCIEHCB  AHD  THB  ARTS 

FORM  A 
(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF   PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE   MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discQvery  entitled   

the  following  data  are  requested  for  the 

information  of  the  G>mmittee  on  Science  and  the  Arts : 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device  ? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  sub- 

mit specimens  of  the  ingredients  and  of  the  compound  sufficient 
for  the  purpose  of  experiments  ? 

13.  If  the  invention  is  a  chemical  process,   are  you   prepared  to  give  a 

demonstration  of  the  same? 
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IMPORTANT  TO   APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 

FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE    OF    PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE   MECHANIC  ARTS 

S.  &  A.  Case  No 

Report  of  Sub-Committee,  dated   

Investigating  

To  the  Committee  on  Science  and  the  Arts: 

Your  sub-committee  appointed  to  inevstigate  the  above  subject  report 
as  follows: 


In  consideration  of  the 


C  discovery 

!  excellence  of  construction 

ingenuity  and  novelty 

or 


of    your   sub-committee   recommends 

the  award  of to of 

Respectfully  submitted, 
Chairman. 


Adopted  at  the  Stated  Meeting  of  19 
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FORM  C 

(Institute  Report  Forms) 
THE  FRANKLIN  INSTITUTE 

OP  THB 

STATE   OF   PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE  MECHANIC   ARTS 


Hall  of  the  Institute, 
Philadelphia 


S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 


In  consideration  of  the    ^ 


'  discovery 
excellence  of  construction 
ingenuity  and  novelty 
or 


V 


of  the  Institute  awards  the 


to of 


President. 

[seal] 

Secretary. 

Countersigned  

Chairman  of  the  Cotnfnittee  on  Science  and  the  Arts. 
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Mvv   i«n    IMihli('iition«    (Mr.   Rosengarten,   Chairman)    reports, 

• tv'VN'inM  ilrt«H,  llir  publication  of  the  book  "Physics  of  the  Air," 

•    M |iiu\s,  (i(  till'  United  States  Weather  Bureau,  author.    Of  this 

.    *.ts  iHtMi  Uni  ((i|ii('»  Hdve  been  sold,  and  the  demand  is  still  strong. 

vi'itnUi'il  rtiiUiorJty  and  of  great  value  to  meteorologists  and  to 

•  •«..  •»!»     li  U  H  volume  also  of  great  interest  to  the  layman.  The 

•   i'tiMit  rtilMii«  ftUo  reports  a  slight,  but  encouraging,  decrease  in 

t.ii>HU(iM  lit  \\\i'  JoiJRKAL  and  of  the  Year  Book. 

i4ii».  hU  lllifury  (Dr.  Creighton,  Chairman)  reports  additions  to 

1    -.iMi  vHltiiiii:»  and  [>amphlets,  an  increase  of  393  titles  over  the  gain 

♦  Ml      '\\\i'  i^r^at  sugar  library  bequeathed  to  the  Institute  by 

;    \\  MM     i\Ui\\\  JS,(M)0  volumes  and  pamphlets — is  still  in  temporary 

'■■  .  iH'   (utiht  ^(tit^liouse.    As  indicated  elsewhere  in  this  report,  we  have 

•   lit.  m|  Mum  lM.'jiig  able  to  store  this  valuable  collection  of  books  in  a 

I  I  Mil  111 JB  ^lWllu^i  by  The  Franklin  Institute. 

.    ...  ili«   M  imU  of  the  Cf>mmittee  on  Instruction  (Mr.  Paul,  Chairman) — 

.   '    1 1.'    MiUf-'ly  hirventh  year  of  our  School  of  Mechanic  Arts — we  learn 

ti     • ».....;« a  tL'll  off  a  little,  but  very  little,  in  numbers  from  the  unusually 

I'lliniJii  ^^i  iUc  previous  year.    Again  we  found  it  necessary  to  open  the 

I      I   l»  '    «  w  iijiigt)  a  week  instead  of   four — our  practice  prior  to  1919 — in 

i         ...i«/i  i.fhiy  to  atvommodate  the  students.    The  number  of  students  gradu- 

I     •   ilii    t  l.us  tXL-rrises  in  April — being  sixty-nine — is  greater  than  in  any 

I    .    /till  ill  ihe  history  of  the  School. 

i  I.     t  MMHiiilUf  on  Science  and  the  Arts  (Mr.  Masland,  Chairman)  reports 

.  '  ,i..io  ilibpojjtd  of  during  the  year  and  nineteen  awards  made.    This  is  an 

.  ;il,  Im^L  iL'cnri\  of  disposition  of  cases  and  of  awards.    The  report  refers 

.1,.    |<Mlilii«(tion  in  the  iqji  Year  Book  of  a  list  of  all  the  awards  made  on 

.i.niU)«|iiliun  »>f  the  Committee  since  its  establishment  in  1834.     The  total 

i  li..   .nv.4i(U  made  is  892. 

111.  I  «»iuniitiee  on  Endowment  (Mr.  Sellers,  Chairman)  gives  some  im- 
,  .i.ini  (|i(U  relative  to  the  Bartol  Bequest,  and  very  interesting  information 
.1  ..i.Miliii  l)L't|uest  so  far  not  reported  to  you.  Mr.  George  Theodore  Roberts, 
I.  ;  tliiij  in  March,  i9Jii  made  The  Franklin  Institute  one  of  the  residuary 
|.  n"ii»^  •')  ln!»  large  estate,  his  daughter  having  a  life  interest  in  the  property. 
Ml  >>illLia  has  been  advised  that  the  Institute's  interest  as  one  of  the  residuary 
i<t:.iUi^  puibahly  anK)unts  to  $40,000. 

i  lu  I'onimittee  on  Stock  and  Finance  (Mr.  Forstall,  Chairman)  reports  a 
1 1  >  mmuuI  financial  conditii>n.  although  for  the  immediate  present  our  operating 
.  xjuuM  cxct^'ds  our  oi^erating  revenue.  This  is  a  condition  anticipated  by 
>ijiji  jliuud  when  we  told  you  a  year  ago  of  the  then  increase  in  our  balance  of 
.i.>irts  o\cr  liabilities,  and  that  at  the  end  of  the  year,  for  the  first  time  in 
iiKUiory  the  Institute  would  be  tuu  of  debt,  e.\cept  as  between  departments.  Our 
uiuk  costs  n¥\re  than  our  regiilar  income  affords,  but  less  than  our  regular 
iiuiunc  plus  tht*  iHvasional  bequests  applicable  to  otH^ruting  expenses,  as  over  a 
|)ciiiul  of  years.  In  the  ctu\tulencc  that  this  will  l>e  a  continuing  condition  we 
have  g»me  \m  with  mu  wt»rk,  spenilinu  what  waji  i\eiH*s»ttry  to  its  eflRcient  conduct. 
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expect  will  ultimately  occupy  the  other  lots  owned  1^  the  Institute  at  this 
iocation,  vrill  be  sufficient  to  house  the  Bartol  research  work  and  all  of  the 
chemical  and  physical  laboratory  work  of  the  Committee  on  Science  and  the 
An&  and  of  all  other  departments  of  The  Franklin  Institute. 

71k:  equipment,  except  for  certain  standard  apparatus  that  is  immediately 
indicated  as  necessary,  is  to  be  installed  gradually  as  the  necessities  of  the  re- 
:>e<irch  work  in  hand  indicate.  The  contribution  of  the  Bartol  Research  Fund 
to  the  cost  of  the  laboratory  building  is  measured  by  what  we  estimate  it  would 
cost  the  Committee  on  the  Bartol  Bequest  to  erect  a  building  suitable  for  its 
work  at  a  less  expensive  site.  The  building  being  owned  by  The  Franklin 
Institute,  the  Bartol  Research  Bequest  will  be  given  a  right  to  use  the  laboratory 
in  its  work  for  a  period  that  may  be  definitely  fixed  or  may  be  unlimited, 
according  as  we  shall  decide  later. 

The  management  of  the  work  of  the  Bartol  Research  Committee  will  be  in 
the  hands  of  Dr.  R.  B.  Owens,  Director,  reporting  to  the  Committee,  and  with 
such  research  professors  and  fellows  as  it  may  be  found  necessary  or  important 
to  engage.  The  sub-committee  of  Dr.  Owens,  Chairman;  Dr.  Joseph  S.  Ames, 
and  Dr.  Arthur  L.  Day,  has  been  appointed  to  engage  the  necessary  staff. 

The  Institute  is  to  be  congratulated  upon  this  prospect  of  soon  starting  work 
on  a  building  that  will  house  a  portion  of  its  activities,  and  as  we  confidently 
anticipate,  will  be  but  the  first  step  toward  the  construction  of  a  group  of  build- 
ings, now  to  be  discussed  herein. 

Your  Board  thinks  it  wise  at  this  time,  and  in  this  connection  to  advise  you 
of  its  hopes  and  ambitions  for  the  future  housing  and  conduct  of  the  work  of 
the  Institute. 

The  laboratory  necessary  to  the  proper  housing  of  the  Bartol  research  work, 
and  of  the  chemical  and  physical  work  of  the  Committee  on  Science  and  the  Arts, 
and  of  other  departments  of  the  Institute,  has  had  reference  herein.  Our 
hope  is  that  ultimately  this  laboratory  will  be  one  of  a  group  of  three  buildings. 
We  look  forward  to  the  date  of  the  realization  of  our  hopes  and  expectations, 
to  see  a  building  at  the  corner  of  Nineteenth  Street  and  the  Parkway,  exteriorly 
worthy  of  a  place  among  the  noble  structures  then  to  be  its  neighbors  and 
bearing  a  dignity  worthy  of  the  great  name  it  will  bear,  and  interiorily  sufficient 
and  suitable  to  the  proper  housing  and  conduct  of  all  the  Institute's  work  and 
equipment,  except  that  the  laboratory  and  museum  are  to  be  otherwise 
sheltered.  The  third  building  of  the  little  group  devoted  to  the  promotion  of 
the  mechanic  arts,  when  our  hopes  find  fulfilment,  will  be  so-called  **  Scientific 
and  Technical  Museum."  In  it  will  be  properly  arranged  and  connected  for  illus- 
tration and  for  operation,  the  many  important  models  and  facsimile  apparatus 
now  possessed  by  the  Institute,  and  the  multitude  of  such  other  things  of  interest 
to  a  follower  of  the  mechanic  arts  as  we  have  assurance  will  come  to  us  when 
we  are  prepared  properly  to  care  for  them.  We  believe  that  such  a  museum  has 
no  example  in  America.  The  American  student,  historian,  mechanician  or 
inventor,  desiring  to  trace  the  development  of  an  art  through  the  study  of  con- 
crete examples,  must  now  journey  to  Kuroi)e  to  find  what  wc  will  txi  able  to 
present  to  him  when  our  proi)osed  museum  is  in  operation. 
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REPORT  OF  THE  COMMITTEE  ON  LIBRARY 

FOR  THE  FISCAL  TEAR  EHDIHG  SEPTEMBER  30,  ifsi. 

[abstract.] 
To  the  President  and  Members  of  The  Franklin  Institute: 

m 

The     Committee    on    Library     respectfully    submits    the    statement    of 
activities  in  the  library  during  the  year  ending  September  30,  1921. 

The  additions  to  the  library  were  as  follows : 

Source  Bound  Volumes  Unbound  Volumes  Pamphletf 

By  Gift   206                             192                         1644 

Binding    390 

Journal    52                               11 

Purchase : 
Books     and      Periodicals 

Account   4 

Jayne  Fund    26                                2 

Lea    Fund    29                                5                              6 

Memorial    Library    Fund  28                                4 
Miscellaneous       Fxpense 

Account   I                                 I                               I 

Moore    Fund    28                              103                               3 

Morris    Fund    47                                 5                               3 

Periodicals       Completion 

Fund    I                                4 

Potts   Fund    9                                2 

Ware  Fund    66                               28 


^7  357  1657 

Total  additions  for  the  year   2901 

An  increase  of  393  titles  over  the  previous  year. 

The  Committee  had  at  its  disposal  $1525.00  appropriated  by  the  Board  of 
Managers  and  $3359.27,  the  income  from  the  various  trust  funds. 

The  expenditures  for  the  year  were  $1131.06  for  binding,  $2720.04  for 
books  and  subscriptions  to  magazine  and  other  periodical  publications,  and 
$229.26  for  general  expenses. 

Donors: 

Grifts  of  books,  pamphlets  and  magazines  in  large  quantities  or  of  special 
value  were  received  from  Messrs.  Hugo  Bilgram,  Francis  T.  Chambers, 
J.  A.  P.  Crisfield,  William  Forsyth,  F.  L.  Garrison,  Max  Levy,  Lawrence  T. 
Paul;  Doctors  Carl  Hering,  Harry  F.  Keller,  Henry  LeflFmann,  the  estate 
of  Frederick  J.  M.  Oldach,  the  Shoemaker-Satterthwaite  Bridge  Company 
and  the  United  States  Metallic  Packing  Company. 
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The  contents  of  the  library  on  September  30,  1921  were  as  follows : 

Volumes,   bound   and   unbound    7S,9i2 

Pamphlets    18,254 

Maps   and    Qiarts    2,292 

Photographs    i,349 

Binding: 

During  the  year  the  following  work  was  done  by  the  binder : 

Recent  volumes  of  periodicals   350 

Recent  volumes  of  foreign  chemical  periodicals  charged 

to  chemical  periodical  binding  fund   30 

Old  volumes,  bound  and  rebound   88 

468 

Magazine  and  Periodical  Publicatiotis : 

71 16  copies  of  the  Journal  were  used  for  exchange  purposes. 

Seven  new  exchanges  were  added  to  the  mailing  list  and  fourteen  were 
removed. 

Six  new  subscriptions  were  ordered  and  six  were  discontinued. 

The  total  number  of  exchanges  on  September  30th  was  586.  The  sub- 
scriptions totaled  130  and  the  number  of  gift  subscriptions  was  73,  making  the 
total  periodical  publications  currently  received,  789. 

Evening  Hours: 

The  library  was  opep  on  meeting  nights  until  ten  o'clock,  in  all,  thirty- 
live  evenings. 

Respectfully  submitted, 

H.  Jermain  Creighton, 

Chairman. 
Philadelphia,  January  11,  1922. 


REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  TEAR  EVDIIfG  SEPTEMBER  30,  ifSi. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  historic  models  and  apparatus  have  been  added  to  the 
Institute's  collections  during  the  past  year: 

Air  pump  of  Dr.  Joseph  Priestley.  Presented  by  Mr.  Coleman  Sellers, 
Jr.  (An  account  of  Dr.  Priestley  and  his  work  and  a  history  of  this  interesting 
apparatus  was  prepared  by  Mr.  Sellers  and  appears  in  December,  1920  issue 
of  the  Journal,  Vol.  190,  page  877.) 

Odometer  made  by  Isaiah  Lukens,  one  of  the  two  first  elected  vice- 
presidents  of  the  Institute  and  Chairman  of  the  Institute's  Committee  on 
Inventions.  Presented  by  Mr.  Henry  R.  Towne,  of  New  York  City.  (A 
sketch   of   the   life   of   Isaiah   Lukens   by   Mr.   Coleman    Sellers,  Jr.,   and   a 
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multiplex  operation  were  considered  and  a  brief  historical  resume  of  the  in- 
vention and  early  development  of  this  new  means  of  communication  given. 
Current  practical  engineering  methods  were  discussed,  including  special 
applications  to  hydro-electric  power  line  operation  and  train  dispatching.  The 
subject  of  attenuation  and  required  power  were  also  treated.  Lantern  slides 
were  used  to  illustrate  the  subject  and  a  working  demonstration  was  given 
of  communication  by  means  of  guided  wave  telephony  superimposed  upon  a 
physical  telephone  circuit.    Published  in  the  Journal,  March,  1921. 

The  Elliott  Cresson  Medal  was  presented  to  Mr.  W.  R.  L.  Emmet  for  his 
notable  contributions  to  the  art  of  ship  propulsion. 

The  Edward  Longstreth  Medal  of  Merit  was  presented  to  Messrs.  G.  L. 
Kothny  and  Robert  Suczek  for  their  Radiojet  air  pump. 

December  15,  1920:  Mr.  W.  C.  White,  E.E.,  Research  Laboratory,  General 
Electric  Company,  Schenectady,  New  York,  presented  the  paper  of  the  evening 
entitled  **  Some  Operating  Characteristics  of  Electron  Tubes." 

**  Electron  tubes  or  simply  vacum  tubes,  as  they  are  most  often  called,  are 
coming  into  very  general  use  for  quite  a  wide  variety  of  purposes.  Their 
flexible  characteristics  and  variety  of  properties  also  make  them  very 
useful  in  laboratories  and  for  engineering  tests  and  developments.  How- 
ever, in  the  use  of  these  tubes  for  special  purposes,  difficulties  are  frequently 
encountered  which  are  due  to  properties  of  the  tube  which  are  not  commonly 
known  or  understood."  The  lecture  described  a  number  of  these  more  unusual 
characteristics,  the  effects  of  which,  however,  are  often  commonly  met  with  in 
practice  and  give  experimental  difficulty  or  prevent  the  correct  interpretation 
of  results.  The  subject  was  illustrated  by  lantern  slides.  The  paper  was 
published  in  the  Journal  for  April,  1921. 

January  19,  1921.    Annual  Meeting  of  the  Institute. 

Mr.  John  W.  Lieb,  Mechanical  Engineer,  Vice-president  of  the  New  York 
Edison  Company,  New  York  City,  New  York,  member  of  the  Institute,  read  a 
paper  entitled,  **  Leonardo  da  Vinci,  Philosopher  and  Engineer." 

The  lecture  presented  a  review  of  the  activities  of  Leonardo  da  Vinci,  as  a 
Philosopher  and  Engineer,  with  illustrations  and  abstracts  from  his  note-books, 
some  of  them  translated  by  the  lecturer.  The  review  covered  Leonardo's 
work  in  Military,  Civil,  Mechanical  and  Hydraulic  Engineering,  Aviation. 
Geology,  Anatomy,  Optics  and  many  other  branches  of  science,  literature  and 
the  arts.  The  lecture  revealed  Leonardo  as  one  of  the  greatest  intellects  of 
all  time,  assigning  to  him  an  even  higher  place  in  philosophy,  science  and 
mechanics  than  he  already  holds  in  the  history  of  the  graphic  arts.  The 
subject  was  illustrated  by  numerous  lantern  photographs  of  manuscripts  and 
drawings  from  da  Vinci's  note-books.  The  paper  appeared  in  the  June  and 
July,  1921  issues  of  the  Journal. 

February  16,  1921 :  Colonel  Marston  Taylor  Bogart,  A.B.,  Ph.B.,  LL.D., 
Professor  of  Organic  Chemistry,  Columbia  University,  New  York  City,  New 
York,  presented  the  paper  of  the  evening  entitled,  "  The  Bearing  of  a 
Synthetic  Dye  Industry  upon  Our  National  Welfare." 
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The  school  opened  on  September  13,  1920,  and  during  the  year  four 
hundred  and  seventy  individual  students  were  enrolled.  This  was  twenty 
less  than  the  unusually  large  enrollment  of  the  previous  year,  but  it  was 
necessary  to  keep  the  school  open  five  evenings  each  week  instead  of  four 
as  was  previously  done  in  order  to  accommodate  the  stildents  comfortably.  The 
largest  classes  formed  during  the  year  were  those  in  First- Year  Mechanical 
Drawing  and  First- Year  Mathematics. 

The  high  grade  of  work  done  by  the  students  and  their  regular  attendance 
indicate  that  the  school  has  completed  one  of  the  most  satisfactory  years  in 
its  history.  During  the  first  term,  one  hundred  and  six  students  had  a  perfect 
attendance  record  and  forty-nine  made  an  average  of  ninety  per  cent,  or 
over.  During  the  second  term,  one  hundred  and  three  students  had  a  perfect 
attendance  record  and  fifty-nine  made  an  average  of  ninety  per  cent,  or  over. 

The  Faculty  for  the  year  was  as  follows: 

Louis  C.  Robinson,  Director  of  the  School. 

Arthur  J.  Stretton,  The  Baldwin  Locomotive  Works,  Mechanical  Drawing. 

L   P.   Pedrick,  William  Sellers  &  Company,   Inc.,   Mechanical   Drawing. 

G.  W.  H.  Fawkes,  of  the  University  of  Pennsylvania  Faculty,  Mechanical 
Drawing. 

Howard  W.  Howitz,  The  Baldwin  Locomotive  Works,  Mechanical 
Drawing. 

Karl  E.  Klabe,  The  Baldwin  Locomotive  Works,  Mechanical  Drawing  and 
Mathematics. 

Clement  Remington,  Associated  with  Horace  Trumbower,  Architect, 
Architectural  Drawing. 

John  C.  Bechtel,  of  the  Germantown  High  School  Faculty,  Mathematics. 

Frederick  C.  Miller,  of  the  Germantown  High  School  Faculty,  Mathematics. 

Harry  H.   Fox,  of  the   Norristown  High   School  Faculty,   Mathematics. 

Herbert  H.  Blizzard,  Geo.  W.  Kendrick  3rd  &  Company,  Mathematics. 

W.  Earl   Neilson,   Student  at  University  of   Pennsylvania,   Mathematics. 

Bartram  A.  Owen,  of  the  University  of  Pennsylvania  Faculty,  Mechanics 
and   Structural  Design. 

B.  W.  Taylor,  of  the  University  of  Pennsylvania  Faculty,  Machine  Design. 

Joseph  W.  Thompson,  New  York  Shipbuilding  Company,  Practical  Naval 
Architecture. 

H.  Earl  Barrett,  William  Cramp  &  Sons  Ship  and  Engine  Building 
Company,  Theoretical  Naval  Architecture. 

R.  E.  Brown,  New  York  Shipbuilding  Company,  Theoretical  Naval 
Architecture. 

Albert  R.  Ware,  New  York  Shipbuilding  Company,  Practical  Naval 
Architecture. 

James  G.  Morgan,  New  York  Shipbuilding  Company,  Practical  Naval 
Architecture. 
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expect  will  ultimately  occupy  the  other  lots  owned  by  the  Institute  at  this 
location,  will  be  sufficient  to  house  the  Bartol  research  work  and  all  of  the 
chemical  and  physical  laboratory  work  of  the  Committee  on  Science  and  the 
Arts  and  of  all  other  departments  of  The  Franklin  Institute. 

The  equipment,  except  for  certain  standard  apparatus  that  is  immediately 
indicated  as  necessary,  is  to  be  installed  gradually  as  the  necessities  of  the  re- 
search work  in  hand  indicate.  The  contribution  of  the  Bartol  Research  Ftmd 
to  the  cost  of  the  laboratory  building  is  measured  by  what  we  estimate  it  would 
cost  the  Committee  on  the  Bartol  Bequest  to  erect  a  building  suitable  for  its 
work  at  a  less  expensive  site.  The  building  being  owned  by  The  Franklin 
Institute,  the  Bartol  Research  Bequest  will  be  given  a  right  to  use  the  laboratory 
in  its  work  for  a  period  that  may  be  definitely  fixed  or  may  be  unlimited, 
according  as  we  shall  decide  later. 

The  management  of  the  work  of  the  Bartol  Research  Committee  will  be  in 
the  hands  of  Dr.  R.  B.  Owens,  Director,  reporting  to  the  Committee,  and  with 
such  research  professors  and  fellows  as  it  may  be  found  necessary  or  important 
to  engage.  The  sub-committee  of  Dr.  Owens.  Chairman ;  Dr.  Joseph  S.  Ames, 
and  Dr.  Arthur  L.  Day,  has  been  appointed  to  engage  the  necessary  staff. 

The  Institute  is  to  be  congratulated  upon  this  prospect  of  soon  starting  work 
on  a  building  that  will  house  a  portion  of  its  activities,  and  as  we  confidently 
anticipate,  will  be  but  the  first  step  toward  the  construction  of  a  group  of  build- 
ings, now  to  be  discussed  herein. 

Your  Board  thinks  it  wise  at  this  time,  and  in  this  connection  to  advise  you 
of  its  hopes  and  ambitions  for  the  future  housing  and  conduct  of  the  work  of 
the  Institute. 

The  laboratory  necessary  to  the  proper  housing  of  the  Bartol  research  work, 
and  of  the  chemical  and  physical  work  of  the  Committee  on  Science  and  the  Arts, 
and  of  other  departments  of  the  Institute,  has  had  reference  herein.  Our 
hope  is  that  ultimately  this  laboratory  will  be  one  of  a  group  of  three  buildings. 
We  look  forward  to  the  date  of  the  realization  of  our  hopes  and  expectations, 
to  see  a  building  at  the  corner  of  Nineteenth  Street  and  the  Parkway,  exteriorly 
worthy  of  a  place  among  the  noble  structures  then  to  be  its  neighbors  and 
bearing  a  dignity  worthy  of  the  great  name  it  will  bear,  and  inter iorily  sufficient 
and  suitable  to  the  proper  housing  and  conduct  of  all  the  Institute's  work  and 
equipment,  except  that  the  laboratory  and  museum  are  to  be  otherwise 
sheltered.  The  third  building  of  the  little  group  devoted  to  the  promotion  of 
the  mechanic  arts,  when  our  hopes  find  fulfilment,  will  be  so-called  **  Scientific 
and  Technical  Museum."  In  it  will  be  properly  arranged  and  connected  for  illus- 
tration and  for  operation,  the  many  important  models  and  facsimile  apparatus 
now  possessed  by  the  Institute,  and  the  multitude  of  such  other  things  of  interest 
to  a  follower  of  the  mechanic  arts  as  we  have  assurance  will  come  to  us  when 
we  are  prepared  properly  to  care  for  them.  We  believe  that  such  a  museum  has 
no  example  in  America.  The  American  student,  historian,  mechanician  or 
inventor,  desiring  to  trace  the  development  of  an  art  through  the  study  of  con- 
crete examples,  must  now  journey  to  Kurope  to  find  what  we  will  l)c  able  to 
present  to  him  when  our  proi)oscd  museum  is  in  operation. 
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on  the  next  step  of  our  program — the  erection  of  the  larger  building — until  wc 
have  a  larger  regular  income  dedicated  to  operating  expenses.  We  think  the 
Institute  would  not  be  justified  in  undertaking  the  full  program  now  before  us 
without  an  added  endowment  of  a  million  dollars. 

Thus  the  roughly  estimated  cost  of  completing  our  full  program  is  two 
and  a  quarter  million  dollars.  We  believe  that  in  the  example  of  the  founders 
of  the  Institute  we  may  find  the  guide  to  the  realization  of  our  ambition.  Effi- 
cient work  in  the  public  interest,  the  full  utilization- of  what  property  has  been 
confided  to  us.  will  in  the  future,  as  in  the  i)ast,  meet  the  approval  of  people 
seeking  to  dedicate  some  part  of  their  accumulated  wealth  to  the  promotion  of 
the  mechanic  arts.  Always  a  part  of  our  program  is  the  efficient  and  economic 
application  of  our  financial  resources  to  such  ends.  We  do  not  doubt  that  living 
to  this  part  of  our  program  in  the  future,  as  we  have  striven  to  live  to  it  in 
the  past,  will  bring  such  increase  in  financial  resources  as  will  make  possible  the 
full  realization  of  the  ambitions  your  Managers  have  herein  discussed. 

Respectfully  submitted, 

Walton  Clark, 

President, 

Philadelphia,  January   i8,   1922. 
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REPORT  OF  THE  COMMITTEE  ON  LIBRARY 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  $^  Xf3Z. 

[abstract.] 

To  the  President  and  Members  of  The  Franklin  Institute: 

The    Committee    on    Library    respectfully    submits    the    statement    of 
activities  in  the  library  during  the  year  ending  Sefytember  30,  1921. 

The  additions  to  the  library  were  as  follows : 

Source  Bound  Volumes  Unbound  Volumes  Pamphktr 

By  Gift   206                             192                         1644 

Binding    390 

Joamal    52                              11 

Purchase : 
Books     and      Periodicals 

Account   4 

Jayne  Fimd    26                                2 

Lea  -  Fund    29                                5                              6 

Memorial    Library    Fund  28                                4 
Miscellaneous       Expense 

Account   I                                 I                               I 

Moore    Fund    28                             103                              3 

Morris    Fund    47                                5                              3 

Periodicals       Completion 

Fund    I                                4 

Potts   Fund    9                                2 

Ware  Fund    66                              28 


887  357  1657 

Total  additions  for  the  year   2901 

An  increase  of  393  titles  over  the  previous  year. 

The  Committee  had  at  its  disposal  $1525.00  appropriated  by  the  Board  of 
Managers  and  $3359.27,  the  income  from  the  various  trust  funds. 

The  expenditures  for  the  year  were  $1131.06  for  binding,  $2720.04  for 
books  and  subscriptions  to  magazine  and  other  periodical  publications,  and 
$229.26  for  general  expenses. 

Donors: 

Gifts  of  books,  pamphlets  and  magazines  in  large  quantities  or  of  special 
value  were  received  from  Messrs.  Hugo  Bilgram,  Francis  T.  Chambers, 
J.  A.  P.  Crisfield,  William  Forsyth,  F.  L.  Garrison,  Max  Levy,  Lawrence  T. 
Paul;  Doctors  Carl  Hering,  Harry  F.  Keller,  Henry  Leffmann,  the  estate 
of  Frederick  J.  M.  Oldach,  the  Shoemaker- Satterthwaite  Bridge  Company 
and  the  United  States  Metallic  Packing  Company. 


68  YEAR  BOOK  OF 

The  contents  of  the  library  on  September  30,  1921  were  as  follows : 

Volumes,   bound   and   unbound    75»9i2 

Pamphlets 18,254 

Maps   and   Charts    2,292 

Photographs    1,349 

Binding: 

During  the  year  the  following  work  was  done  by  the  binder : 

Recent  volumes  of  periodicals  35o 

Recent  volumes  of  foreign  chemical  periodicals  charged 

to  chemical  periodical  binding  fund   30 

Old  volumes,  bound  and  rebound   88 

468 

Magazine  and  Periodical  Publications: 

71 16  copies  of  the  Journal  were  used  for  exchange  purposes. 

Seven  new  exchanges  were  added  to  the  mailing  list  and  fourteen  were 
removed. 

Six  new  subscriptions  were  ordered  and  six  were  discontinued. 

The  total  number  of  exchanges  on  September  30th  was  586.  The  sub- 
scriptions totaled  130  and  the  number  of  gift  subscriptions  was  73,  making  the 
total  periodical  publications  currently  received,  789. 

Evening  Hours: 

The  library  was  opep  on  meeting  nights  until  ten  o'clock,  in  all,  thirty- 
live  evenings. 

Respectfully  submitted, 

H.  Jermain  Creighton, 

Chairman. 
Philadelphia,  January  11,  1922. 


REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  TEAR  ENDIIfG  SEPTEMBER  30,  Zf3i. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  historic  models  and  apparatus  have  been  added  to  the 
Institute's  collections  during  the  past  year: 

Air  pump  of  Dr.  Joseph  Priestley.  Presented  by  Mr.  Coleman  Sellers, 
Jr.  (An  account  of  Dr.  Priestley  and  his  work  and  a  history  of  this  interesting 
apparatus  was  prepared  by  Mr.  Sellers  and  appears  in  December,  1920  issue 
of  the  Journal,  Vol.  190,  page  877.) 

Odometer  made  by  Isaiah  Lukens,  one  of  the  two  first  elected  vice- 
presidents  of  the  Institute  and  Chairman  of  the  Institute's  Committee  on 
Inventions.  Presented  by  Mr.  Henry  R.  Towne,  of  New  York  City.  (A 
sketch   of   the   life  of   Isaiah   Lukens   by   Mr.   Coleman   Sellers,  Jr.,   and   a 
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multiplex  operation  were  considered  and  a  brief  historical  resume  of  the  in- 
vention and  early  development  of  this  new  means  of  communication  given. 
Current  practical  engineering  methods  were  discussed,  including  special 
applications  to  hydro-electric  power  line  operation  and  train  dispatching.  The 
subject  of  attenuation  and  required  power  were  also  treated.  Lantern  slides 
were  used  to  illustrate  the  subject  and  a  working  demonstration  was  given 
of  communication  by  means  of  guided  wave  telephony  superimposed  upon  a 
physical  telephone  circuit.    Published  in  the  Journal,  March,  1921. 

The  Elliott  Cresson  Medal  was  presented  to  Mr.  W.  R.  L.  Emmet  for  his 
notable  contributions  to  the  art  of  ship  propulsion. 

The  Edward  Longstreth  Medal  of  Merit  was  presented  to  Messrs.  G.  L. 
Kothny  and  Robert  Suczek  for  their  Radk>jet  air  pump. 

December  15,  1920:  Mr.  W.  C.  White,  E.E.,  Research  Laboratory,  General 
Electric  Company,  Schenectady,  New  York,  presented  the  paper  of  the  evening 
entitled  "  Some  Operating  Characteristics  of  Electron  Tubes." 

**  Electron  tubes  or  simply  vacum  tubes,  as  they  are  most  often  called,  are 
coming  into  very  general  use  for  quite  a  wide  variety  of  purposes.  Their 
flexible  characteristics  and  variety  of  properties  also  make  them  very 
useful  in  laboratories  and  for  engineering  tests  and  developments.  How- 
ever, in  the  use  of  these  tubes  for  special  purposes,  difficulties  are  frequently 
encountered  which  are  due  to  properties  of  the  tube  which  are  not  commonly 
known  or  understood."  The  lecture  described  a  number  of  these  more  unusual 
characteristics,  the  effects  of  which,  however,  are  often  commonly  met  with  in 
practice  and  give  experimental  difficulty  or  prevent  the  correct  interpretation 
of  results.  The  subject  was  illustrated  by  lantern  slides.  The  paper  was 
published  in  the  Journal  for  April,  1921. 

January  19,  1921.     Annual  Meeting  of  the  Institute. 

Mr.  John  W.  Lieb,  Mechanical  Engineer,  Vice-president  of  the  New  York 
Edison  Company,  New  York  City,  New  York,  member  of  the  Institute,  read  a 
paper  entitled,  '*  Leonardo  da  Vinci,  Philosopher  and  Engineer." 

The  lecture  presented  a  review  of  the  activities  of  Leonardo  da  Vinci,  as  a 
Philosopher  and  Engineer,  with  illustrations  and  abstracts  from  his  note-books, 
some  of  them  translated  by  the  lecturer.  The  review  covered  Leonardo's 
work  in  Military,  Civil,  Mechanical  and  Hydraulic  Engineering,  Aviation, 
Geology,  Anatomy,  Optics  and  many  other  branches  of  science,  literature  and 
the  arts.  The  lecture  revealed  Leonardo  as  one  of  the  greatest  intellects  of 
all  time,  assigning  to  him  an  even  higher  place  in  philosophy,  science  and 
mechanics  than  he  already  holds  in  the  history  of  the  graphic  arts.  The 
subject  was  illustrated  by  numerous  lantern  photographs  of  manuscripts  and 
drawings  from  da  Vinci's  note-books.  The  paper  appeared  in  the  June  and 
July,  1921  issues  of  the  Journal. 

February  16,  1921 :  Colonel  Marston  Taylor  Bogart,  A.B.,  Ph.B.,  LL.D., 
Professor  of  Organic  Chemistry,  Columbia  University,  New  York  City,  New 
York,  presented  the  paper  of  the  evening  entitled,  "  The  Bearing  of  a 
Synthetic  Dye  Industry  upon  Our  National  Welfare." 
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types  of  vessel  in  the  future  will  be  determined  largely  by  these  changes,  and 
-a  second  analysis  will  estimate  the  effects  of  the  changes.  There  will  probably 
be  always  a  place  for  both  types  of  ship,  the  problem  being  to  define  the 
position  in  which  each  is  best,  by  analysis  of  characteristics,  and  to  estimate 
the  comparative  numbers  of  each  required  for  handling  world  trade/'  The 
subject  was  illustrated  by  lantern  slides.  This  paper  appeared  in  the  July  and 
August,  1 92 1  numbers  of  the  Journal. 

At  this  meeting  Mr.  Henry  R.  Towne  of  New  York  presented  to  the 
Institute  an  odometer  made  by  Isaiah  Lukens,  one  of  the  two  first  elected 
Vice-presidents  of  the  Institute  and  first  Chairman  of  the  Institute's  Committee 
on  Inventions.  An  account  of  this  instrument  appears  in  the  Journal  for 
August,  1921. 

May  18,  1921 :  3 130  o'clock  P.  M.  Certificate  of  Honorary  Membership 
was  presented  to  General  John  J.  Pershing,  General  of  the  Armies  of  the 
United  States. 

The  Franklin  Medal,  accompaying  certificate,  and  Certificate  of  Honorary 
Membership  were  presented  to  His  Excellency  M.  Jusserand,  French  Ambassa- 
dor, for  Professor  Charles  Fabry  of  the  University  of  Paris,  Paris,  France. 

The  Franklin  Medal,  accompanying  certificate,  and  Certificate  of  Honorary 
Membership  were  presented  to  Dr.  Frank  J.  Sprague  of  New  York  City. 

Dr.  Joseph  S.  Ames  of  The  Johns  Hopkins  University,  Baltimore,  Mary- 
land read  Professor  Charles  Fabry's  paper  on  "  Studies  in  the  Field  of 
Light  Radiation." 

Dr.  Frank  J.   Sprague  read  his  paper  "  Electric  Traction :  A   Review." 

A  detailed  account  of  the  meeting  appears  in  the  Journal  for  September, 
1 92 1  as  well  as  the  papers  by  Dr.  Fabry  and  Dr.  Sprague. 

The  attendance  at  these  meetings  totaled  1244. 

Manuscripts  of  most  of  the  papers  have  been  received  and  those  not  yet 
published  will  appear  in  early  issues  of  the  Journal. 

Respectfully  submitted, 

Gellert  Alleman, 

Chairman. 

Philadelphia,  January  11,   1922. 

REPORT  OF  THE  COMMITTEE  ON  INSTRUCTION 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30,  1931. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  courses  offered  in  the  ninety-seventh  year  of  The  Franklin  Institute 
School  of  Mechanic  Arts,  commencing  in  September,  1920,  were  substantially 
the  same  as  those  given  the  preceding  year.  Classes  were  formed  in  Mechanical 
Drawing,  Architectural  Drawing  and  Design,  Freehand  Drawing  and  Water 
Color,  Shop  Arithmetic  and  Algebra,  Plane  Geometry  and  Trigonometry, 
Applied  Mechanics  and  Strength  of  Materials,  Machine  Design,  Structural 
Design,  and  Theoretical  and  Practical  Naval  Architecture. 
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During  the  year,  students  and  alumni  of  the  school  visited  the  following 
places  of  engineering  interest: 

Point  Breeze  Gas  Works  of  the  United  Gas  Improvement  Company, 
Philadelphia,  Pa. 

Delaware  County  Power  Station  of  The  Philadelphia  Electric  Company, 
Chester,  Pa. 

The  Atlantic  Refining  Company,  Philadelphia,  Pa. 

Bridesburg  Plant  of  The  Ajax  Metal  Company,  Philadelphia,  Pa. 

American  Engineering  Company,  Philadelphia,  Pa. 

Bement-Miles  Works,  Philadelphia,  Pa. 

Hess-Bright  Manufacturing  Company,  Philadelphia,  Pa. 

Leeds  &  Northrup  Company,  Philadelphia,  Pa. 

Link  Belt  Company,  Philadelphia,  Pa. 

Newton  Machine  Tool  Works,  Philadelphia,  Pa. 

Warren  Webster  &  Company,  Camden,  N.  J. 

Beach  Street  Power  Station  of  The  Philadelphia  Rapid  Transit  Company, 
Philadelphia,  Pa. 

The  New  York  Shipbuilding  Company,  Camden,  N.  J. 

In  every  case  the  attendance  was  good  and  much  interest  was  shown  by 
those  present. 

The  graduating  exercises  were  held  in  the  Hall  of  the  Institute  on  the 
evening  of  April  15,  1921.  In  the  absence  of  Dr.  Walton  Clark,  President 
of  the  Institute,  Mr.  Coleman  Sellers,  Jr.,  Vice-President,  presided.  The 
speaker  of  the  evening  was  the  Honorable  Edwin  S.  Stuart,  Ex-Governor  of 
Pennsylvania.  The  Alumni  Association  was  represented  by  Mr.  James  G. 
Morgan.  Sixty-nine  students,  the  largest  number  in  any  one  year  of  the 
history  of  the  school,  were  graduated:  four  in  Mechanical  Drawing,  eight 
in  Architectural  Drawing,  one  in  Freehand  Drawing  and  Water  Color,  thirty- 
nine  in  Mathematics,  eleven  in  Mechanics,  and  six  in  Naval  Architecture. 

The  following  scholarships  were  awarded: 

Six  B.  H.  Bartol  Scholarships, 
Six  Isaac  B.  Thorn   Scholarships. 

The  prize  provided  by  the  late  John  H.  Siegler,  Esq.,  Gennantown, 
Philadelphia,  Pa.,  in  his  will  dated  February  21st,  1918,  was  awarded  jointly 
to  a  student  in  Naval  Architecture  and  a  student  in  Mathematics. 

Following  is  an  abstract  of  the  will  containing  the  conditions  of  the  award : 

"  I  give  and  bequeath  unto  The  Franklin  Institute  the  sum  of 
one  thousand  dollars  ($1000) ,  to  be  invested  and  kept  invested,  and  the 
income  arising  therefrom  and  thereout  to  be  given  amiually  as  a  prize 
to  the  student  deserving  the  highest  commendation  for  earnest  work 
and  high  standard  of  scholarship  in  regular  attendance  upon  the  ses- 
sions during  the  school  year  last  past." 

The  student  of  greatest  merit  in  the  Department  of  Mathematics  was  awarded 
a  prize  donated  by  Mr.  J.  B.  McCall,  President  of  the  Philadelj^ia  Electric 
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Elections  : 

X 91 8-1 9    Z9X9'ao  I930-3X 

Resident  Members   21           32  30 

Non- Resident  Members 28           19  35 

Associate    Members    4           11  5 

Honorary    Members    10             2  3 

Corresponding   Members    0             3  0 

Life  Members   3             0  2 

Second  Class  Stock   0            o  o 

66           67  75 

Resignations  : 

Resident  Members   17           19  9 

Non- Resident  Members    10           14  14 

Associate   Members    0             o  i 

Second  Class   Stock   o             0  0 

27           33  24 

Deaths  : 

Resident  Members   8             6  8 

Non-Resident  Members    12             8  6 

Life  Members   11             8  14 

Honorary    Members    i              i  0 

Associate  Members  2             o  0 

Second  Oass   Stock    i             0  i 

^^^^                                                               ^""^  ^M^B 

35           23  29 

Summary: 

Elections 66           67  75 

Resignations    27           33  24 

Dropped  for  non-payment  of  dues   10           27  16 

Deaths    35           23  29 

Net    increase   in    membership    6 

Membership  of  the  Institute  by  Classes,  September  30th,  1921. 

Resident  Members   S16 

Non-Resident   Members    584 

Life    Members    204 

Honorary    Members    24 

Associate   Members    31 

Second  Class  Stock  Members 24 

Corresponding  Members  3 

Total    1.386 
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It  will  be  noted  that  while  the  year  ending  September  30th,  1920  showed 
a  decrease  in  membership  of  16,  the  current  year  has  been  more  favorable, 
a  net  increase  in  membership  of  6  being  shown. 

Respectfully  submitted, 

R.  W.  Lesley, 

Chairman, 
Philadelphia,  January  11,   1922. 

REPORT  OF  THE  COMMITTEE  ON  STOCKS  AND 

FINANCE 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  jo,   1931. 

To  the  Board  of  Mattagcrs  of  The  Franklin  Institute: 

The  Committee  presents  the  following  financial  statement: 

Property  and  Funds. 

Building  and  land,  13-17  South  Seventh  Street $60,000.00 

Library    100,000.00      $160,000.00 

Princip.1        "lXm"e'*^ 

Funds  held  by  Board  of  Trustees $626,953.66    $2,240.09 

Funds  held  by.  Board  of  Managers 15172 

Franklin  Institute  Building  Fund    522,984.65 

Elliott  Cresson  Medal  Fund 3,000.00        715.51 

Franklin  Fund  and  Building  Committee..        14,971.17 


Total   Funds    $1,168,061.20    $2,955.60    $1,171,016.80 


Grand  Total   $1,331,016.80 

Liabilities. 

Certificates  of   Stock   $29,240.00 

Bills    Payable    11,000.00 

Vouchers  Payable 4i975-25 

Unearned    Income 3»958.io 


$49,173.35 
Income  and  Expenses  Applicable  to  Year  Ended  September  30,  1921. 

Income: 

Dues :  Resident $7,320.00 

Non-resident       2,962.50 

Second  Class  Stock  288.00 

Associate    14500    $10,715.50 
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Initiation  Fees 160.00 

Harriet    Blanchard    Legacy    55iSSi-78 

H.  Belfield  Memorial  Fund   268.82 

James   H.   Cresson   Memorial  Fund    2,267.92 

General  Endowment  Fund    19,149.88 

John  H.  Wahl  Fund  4,583.05 

James  T.  Morris  Memorial  Fund   350.00 

Lewis  S.  Ware  Library  Fund   650.00 

Estate  of  John  Turner  156.34 

Estate  of  Robert  Wright    i,935-24 

Instruction :   Drawing    $2,680.00 

Mathematics   2,602.00 

Mechanics    957.50 

Naval  Architecture 1,090.00        7,329.50 

Publications :  Subscriptions  and   Sales    $4,040.96 

Advertising    4,81 1.20        8,852.16 


$111,970.19 

Expenses. 

Building :  Wages    $1,802.07 

Repairs  and   Maintenance    709.48 

Taxes,  Water  Rent  and  Insurance   477-67 

Heat,  Light  and  Power   1,298.42 

Miscellaneous    Supplies    and    Expense    .34343      $4,631.07 

Instruction :  Drawing    $1,526.50 

Mathematics   1,287.50 

Mechanics    785.00 

Naval    Architecture    1,608.00 

Salaries  and   Annuities    1,696.28 

Miscellaneous  Expenses    831.80        7.135.08 

Library :  Salaries    $7,558.40 

Books  and  Periodicals    1,368.69 

Binding      i,l3i.o() 

Miscellaneous  Expense    229.36       10,287.51 

Meetings    1,301.58 

Office  and  General :  Salaries  $13,143.31 

Office  Expense  1.364.59 

General   Expense    1,298.47 

Auditor  and   Treasurer    849.81       16,656.18 
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Publications  :  Printing  $15,450.95 

Reprints    1,03354 

Illustrating     3,324.22 

Miscellaneous  Expense  582.53 

Year  Book   •      854.31      21,245.55 

Science  and  Arts  3,763.95 

Sections 2,227.42 

Interest  and  Discount  1,196.59 

Badges  and  Certificates 58.10 

Elections  and  Resignations 2.76 

Miscellaneous  Income  and  Expense   .* 63.19 

Total  $68,568.98 

Surplus $43,401.21 

The  operating  surplus  as  shown  was  due  to  the  receipt  of  extraordinary 
income  in  the  shape  of  the  Harriet  Blanchard  Legacy  of  $55,551.78.  The  sur- 
plus was  applied  to  the  reduction  of  liabilities.  There  was  also  an  addition  of 
$21,370.50  during  the  year  in  the  principal  of  funds  held  by  the  Institute. 

Respectfully  submitted. 

Waltox  Forstall. 

Chairttian. 
Philadelphia,  January  11,  1922. 


REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS 

FOR  THE   FISCAL   YEAR  ENDING   SEPTEMBER  jo,   1921. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  two  principal  publications  of  the  Institute,  its  monthly  Journal  and  the 
Year  Book,  have  been  published  as  usual.  A  sufHcient  number  of  copies  of  the 
Journal  were  issued  to  supply  a  copy  to  each  member  of  the  Institute,  to  pro- 
vide copies  for  sales  by  home  and  foreign  book  dealers,  to  make  exchanges  with 
similar  publications  of  other  Institutions  and  with  scientific  and  technical 
Journals  and  to  place  copies  on  file  in  Scientific  Libraries. 

To  meet  this  demand  2625  copies  have  been  printed  each  month  throughout 
the  year. 

The  Year  Book  is  also  supplied  to  the  membership  of  the  Institute  and  dis- 
tributed to  the  leading  Scientific  Societies  throughout  the  world,  this  requiring 
the  publication  of  2000  copies. 

In  addition  to  the  information  usually  contained,  the  Year  Book  for  1921 
includes  a  complete  list  of  all  awards  granted  by  the  Institute  on  the  recom- 
mendation of  the  Committee  on  Science  and  the  Arts  since  the  various  awards 
were  established. 
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Many  of  the  lectures  delivered  in  The  Franklin  Institute  course  of  lectures 
were  printed  is  the  Journal,  as  well  as  special  articles  contributed  by  leading 
scientists  and  technologists  with  the  purpose  of  making  the  Journal  a  record  of 
original  research  and  a  report  of  progress  in  scientific  fields. 

An  edition  of  2000  copies  of  "Physics  of  the  Air,"  by  Dr.  W.  J. 
Humphreys,  Professor  of  Meteorological  Physics,  U.  S.  Weather  Bureau,  was 
published  during  the  year,  and  of  these,  960  copies  were  sold.  This  book  con- 
tains the  most  complete  treatment  of  the  subject  yet  published  and  is  recognized 
as  an  authority. 

The  notes  from  the  various  Scientific  Bureaus  and  Research  Laboratories 
were  continued  throughout  the  year  and  contained  the  most  recent  accounts  of 
the  activities  of  these  various  Institutions. 

The  material  published  under  the  heading  of  Current  Topics  was  prepared 
by  several  members  of  the  Institute. 

While  there  has  been  a  slight  decrease  in  the  price  of  paper  suitable  for  the 
printing  of  the  Journal,  the  cost  of  publication  is  still  very  high.  The  ex- 
penses for  the  year  are  as  follows : 

Printing     $15.45095 

Reprints     1.033.54 

Illustrations      3,324.22 

Year  Book 854.31 

Miscellaneous  Expense    582.53 

Total      $21,245.55 

Acknowledgement  is  due  to  our  Associate  Editors  for  valuable  cooperation 
rendered  during  the  year. 

Respectfully  submitted, 

George  D.  Rosengarten, 

Chairman, 
Philadelphia,  January   11,  1922. 


REPORT  OF  THE  COMMITTEE  ON  EXHIBITIONS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  jo,   1931. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  subject  which  would  properly  come  within  the  scope  of  the  activities 
of  the  Committee  on  Exhibitions  during  the  past  year,  is  the  Sesqui- Centennial 
Exhibition.  There  has  been  so  little  progress  made  with  this  project  that  the 
Chairman  of  this  Committee  has  not  deemed  it  advisable  to  call  a  meeting  of 
the  Committee,  especially  when  he  found,  after  a  consultation  with  various 
members  of  the  Mayor's  General  Committee  and  the  heads  of  a  number  of 
influential  organizations,  that  a  general  feeling  prevailed  that  no  substantial 
progress  could  be  made  until  there  was  a  change  in  the  personnel  of  the  com- 
mittees having  the  movement  in  charge. 
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December  9,  1920. 

Dr.  John  S.  Shearer,  of  the  Department  of  Physics,  Cornell  University, 
presented  a  paper  on  "  Recent  Advances  in  the  Production  and  Application  of 
X-rays."  The  newer  apparatus  and  the  technic  for  the  production  of  X-rays 
were  described.  An  account  was  given  of  Laue's  work  on  diffraction  by 
crystals,  the  X-ray  Spectrum,  and  absorption  of  X-rays  for  separate  wave- 
lengths. The  relation  of  X-rays  to  the  physical  theory,  to  therapy,  and  to  the 
industries  was  traced.    The  subject  was  illustrated  by  lantern  slides. 

January  6,  1921. 

The  paper  of  the  evening  on  '*  Smoke  and  Incendiary  Materiel "  was  pre- 
sented by  Dr.  L.  I.  Shaw,  Assistant  Chief  Chemist  of  the  Bureau  of  Mines. 

A  discussion  of  the  development  and  uses  of  portable  and  non-portable  flame 
projectors,  smoke  producers,  smoke  and  incendiary  bombs,  and  other  smoke  and 
incendiary  materiel  was  given.  Consideration  was  also  given  to  the  need  and 
method  of  employment  of  such  materiel  as  well  as  the  best  type  of  each  class 
developed  or  used  by  the  United  States,  allied  or  enemy  nations.  The  subject 
was  illustrated  by  lantern  slides  and  specimens  of  flame  projectors,  smoke 
producers,  smoke  and  incendiary  bombs. 

January  27,  1921. 

The  paper  of  the  evening,  entitled  "  America's  Petroleum  Problem,"  was 
presented  by  Mr.  James  O.  Lewis,  Chief  Petroleum  Technologist,  Bureau  of 
Mines,  Washington,  District  of  Columbia. 

An  outline  was  given  of  the  American  petroleum  industry.  The  sources 
of  domestic  supply  and  the  total  crude  oil  supply  of  the  world  were  discussed. 
The  lecture  concluded  with  an  account  of  the  various  ways  in  which  the 
domestic  supply  may  be  so  increased  as  to  meet  the  growing  demand.  Lantern 
slides  were  used  to  illustrate  the  lectures.  Published  in  the  Iotjiinal  of  the 
Institute,  March,  1921,  issue. 

March  10,  1921. 

The  paper  of  the  evening  on  "  Chemical  Factors  in  Nutrition "  was  pre- 
sented by  Lafayette  B.  Mendel,  Ph.D.,  Sc.D.,  Professor  of  Physiological 
Chemistry,  Yale  University,  New  Haven,  Connecticut. 

The  speaker  reviewed  the  history  of  the  changing  conceptions  regarding 
the  role  of  digestion  in  nutrition,  and  indicated  how  the  newer  investigations 
have  contributed  to  the  formulation  of  present-day  views  regarding  what  con- 
stitutes a  food.  Reference  was  also  made  to  some  of  the  current  ideas  of 
metabolism,  its  relation  to  the  chemical  composition  of  the  diet,  its  variations 
in  health  and  disease  and  the  limitations  of  our  knowledge  thereto.  The  subject 
was  illustrated  by  lantern  slides.  Published  in  the  July,  1921,  issue  of 
the  Journal. 
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February  3,  1921. 

|)t.  Lntijjt  (nhpn,  Consulting  Engineer,  Washington,  District  of  Columbia, 
mihI  Mttjnr  J.  O.  Mauborgne,  of  the  Office  of  the  Chief  Signal  Officer,  Wash- 
iii«t«»ti.  District  of  Columbia,  presented  a  communication  entitled  "A  New 
MrthoH  for  thr  Reception  of  Radio  Signals,  Eliminating  Static  Interference." 

Thr  ucnrrnl  problem  of  radio-receiving  circuits  from  the  standpoint  of 
M-Ioitivity  \vrt!»  considered  and  a  resume  was  presented  of  previous  efforts  in 
tlio  tlrniun  of  mdio-recciving  circuits  to  secure  freedom  from  interference. 
A  ilr^otiptit^n  wa«  given  of  a  new  type  of  circuits  for  receiving  radio  signals, 
irroMtIv  OrNTlo|H*d  by  the  speakers,  making  use  of  resonance  wave  coils,  which 
v\\r\'\s  A  uifttt  reduction  in  interferences  either  that  of  nearby  stations  or  of 
^\;\\w  »bj»t«rlmnccs.    The  subject  was  illustrated  by  lantern  slides. 

February  24,  1921. 

rhc  |M|HT  of  the  evening  on  "  The  Economic  Aspects  of  Railway  Electrifi- 
orttion  "  WAS  presented  by  Mr.  A.  H.  Armstrong,  M.E.,  Chairman,  Electrification 
1  oiuiniiicc,  (icneral  Electric  Comi)any,  Schenectady,  New  York. 

A  it 01  A  review  of  the  present  condition  of  the  railway  service,  due  largely 
(o  (ho  MMt  iuK  price  of  fuel  and  labor,  consideration  was  given  to  the  economic 
AdvAnt;A|ivs  which  will  result  from  the  universal  replacement  of  the  steam 
civiiUH\  An  uccmmt  was  given  of  the  development  of  the  electric  locomotive 
Aud  Us  use  on  the  se>Tral  railway  lines  throughout  the  United  States.  Atten- 
(hM\  WAS  also  called  to  its  great  reliability  and  low  cost  of  maintenance.  The 
Nubi^vt  WAS  illustrated  by  lantern  slides.  Published  in  the  April,  1921,  issue  of 
iIh^  Kn  knau 

March  34,  1921. 

M*  \\\  K,  Ruder.  B.S..  of  the  Research  Laborator>*.  General  Electric  Com- 
IMVvX .  Sv  houectad>\  New  York,  read  the  paper  of  the  evening  on  **  The  Science 
xM   V'k\:rio  Welding.* 

\  ^Dot  hi5t\>rkal  review  of  the  subject  was  given  and  the  methods  and 
Ar\^^A*,u<  u«^i  at  present  in  practice  were  described.  The  nature  of  the  metal 
xV*:\v<^'  was  also  discitsed  and  the  recent  work  done  along  the  line  of  perfecting 
it  V*v  r.vmn>f!vijil  aspevn  of  electric  welding  was  considered  fn>m  the  point 
o!  WW  ot  the  nanofactiirer  and  the  electricity  supph*  company.  The  subject 
WAS  *^*,t^:rJl^N!  by  bntern  slides^ 

V. -.:::>:  ju^f  MettDsiyxa!  Sectkm:    One  meetii^. 

April  r.  i^JK 

vVv "^^f  ^>«i  SfiBKh.  rh.D.,  Sc-D^  ULD.*  Director.  L\  S.  Geological  Surrey, 
*.V  M-:'->rt:  x*:  riie  3s:eriorv  Washiajpton,  l>istrict  of  Columbia,  presented  tfic 
v.v  /:  :Sf  fv«rs;|i:  «:t^>Nl  *t.wf\>losy  rn  Partnership  with  American 
*  V .  >  '"'  *  J*  ^^x^.  ^  jTv^wth  o:  the  professions  of  industrial  and  engineering 
-x-N-^-    »x>    ^'^ttcHSrcL    x<    wr!*    jis    their    part    in    the    dexrlofment    of 


*.'*/  •: 
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Section  of  Photography  and  Microscopy :    One  meeting. 

December  2,  1920. 

The  paper  of  the  evening  was  presented  by  C.  E.  K.  Mees,  D.Sc,  Director, 
The  Research  Laboratories  of  the  Eastman  Kodak  Company,  Rochester,  New 
York,  entitled  "  The  Structure  of  Photographic  Images/' 

The  relationship  between  the  size,  number,  and  arrangement  of  the  particles 
of  silver  halide  in  the  photographic  emulsion  and  the  graininess  of  the  image 
was  discussed.  Other  factors  which  modify  the  image  were  also  considered. 
The  subject  was  illustrated  by  lantern  slides.  Published  in  the  Journal,  May, 
1921,  issue. 

Mechanical  and  Engineering  Section:     Five  meetings. 

January   13,   1921. 

Mr.  William  Gatewood,  of  the  Newport  News  Shipbuilding  Company,  New- 
port News.  Virginia,  presented  a  communication  entitled  "The  Modem 
Cargo  Vessel." 

An  outline  was  given  of  the  history  and  development  of  cargo  vessels  and 
their  importance  in  world  economics.  The  present  types  were  discussed  as 
well  as  the  effect  of  their  material,  size,  speed,  construction,  and  equipment  on 
their  usefulness.  Some  of  the  problems  involved  in  their  building  and  oper- 
ation were  discussed  and  the  importance  of  proper  governmental  action  if  the 
home  port  of  the  vessel  carrying  our  cargo  is  to  be  in  this  country  instead  of 
abroad,  as  it  was  before  the  war.  The  subject  was  illustrated  by  lantern  slides. 
This  paper  appeared  in  the  March,  1921,  Journal. 

February  10,  1921. 

Mr.  Frank  S.  Clark,  Mechanical  Engineer  with  Stone  and  Webster,  Inc., 
Boston,  Massachusetts,  presented  the  paper  of  the  evening  entitled  "  Modern 
Steam  Power  Station  Design." 

A  brief  outline  was  given  of  the  development  of  the  art  of  power  station 
design  corresponding  with  the  progress  in  the  design  and  construction  of 
station  equipment,  and  the  points  to  be  observed  in  order  to  secure  reliability 
of  service  by  proper  selection,  arrangement,  and  installation  of  equipment  were 
discussed.  Consideration  was  also  given  to  the  various  factors  affecting  the 
choice  of  design  and  sizes  of  units,  such  as  character  of  service,  peak  load,  load 
factor  (annual  and  daily),  growth  of  load,  probable  ultimate  capacity  and 
local  topographical  and  other  conditions  peculiar  to  the  available  sites.  The 
economy  of  station  operation  and  its  attainment  by  the  working  out  of  the 
proper  heat  balance,  the  selection  of  the  operating  steam  pressure  and  tem- 
perature, the  fuel  to  be  used  and  the  simplicity  and  compactness  of  the  arrange- 
ment were  discussed  in  detail.    The  paper  was  illustrated  by  lantern  slides. 
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March  3,  1921. 

Mr.  C.  A.  Emerson,  Jr.,  B.S.  C.E.,  Chief,  Engineering  Division,  Depart- 
ment of  Health,  Commonwealth  of  Pennsylvania,  Harrisburg,  Pennsylvania, 
read  a  communication  entitled,  "  The  Disposal  of  Industrial  Wastes  and 
Stream  Pollution." 

Consideration  was  given  to  the  engineering  aspect  of  recent  developments 
in  methods  of  treatment  of  some  of  the  industrial  wastes  widely  distributed 
throughout  Pennsylvania.  The  possibilities  of  the  prevention  of  stream  pollu- 
tion and  the  recovery  of  by-products  were  pointed  out.  The  subject  was  ill- 
ustrated by  lantern  slides.     The  paper  appeared  in  the  June,  1921,  Journal. 

March  31,  1921. 

The  paper  of  the  evening  entitled  "  Some  Applications  of  Physics  to 
Ordnance  Problems,"  was  presented  by  Gordon  F.  Hull,  Ph.D.,  Technical  Staff, 
Office  of  the  Chief  of  Ordnance,  War  Department,  Washington,  District 
of  Columbia. 

Experiments  to  determine  the  law  of  air  resistance  were  described  as  well 
as  the  results  obtained  by  holding  a  projectile  in  an  air  stream  and  measuring 
the  force  upon  it.  Photographs  were  shown  of  the  disturbed  air  about  a  pro- 
jectile and  the  underlying  physical  principles  involved.  New  apparattis  and 
new  methods  for  determining  the  retardation  of  a  projectile  were  described 
and  an  account  was  given  of  experiments  to  determine  the  stability  of  a  shell. 
The  subject  of  pressures  irt  guns  was  also  given  consideration.  The  paper 
was  illustrated  by  lantern  slides.  Published  in  the  September,  1921,  issue  of 
the  Journal. 

April  14,  1921. 

The  following  papers  were  presented : 

"  The  Characteristics  of  the  Electric  LxKomotive,"  by  Mr.  N.  W.  Storer, 
General  Engineer,  Westinghouse  Electric  and  Manufacturing  Company,  East 
Pittsburgh,  Pennsylvania. 

The  speed  and  tractive  effort  characteristics  of  the  different  types  of 
electric  locomotives  were  discussed,  and  a  comparison  of  the  similar  character- 
istics of  steam  locomotives  was  presented.  Questions  relating  to  speed  control, 
regenerative  braking  and  the  advantages  and  limitations  of  the  electric  locomo- 
tive with  respect  to  short  time,  heavy  loading,  mileage,  etc.,  were  also  discussed. 

Mr.  A.  W.  Gibbs,  Chief  Mechanical  Engineer,  Pennsylvania  System,  Phila- 
delphia, and  a  member  of  the  Institute's  Board  of  Managers,  presented  a  com- 
munication entitled  "  Some  Mechanical  Characteristics  of  High-Speed,  High- 
Power   Locomotives." 

In  this  paper  were  discussed  such  questions  as  the  mechanical  applications 
of  the  electric  power  and  the  stability  of  both  steam  and  electric  locomotives 
as  vehicles  as  determined  in  road  tests  on  recording  track. 

Both  communications  were  illustrated  with  lantern  slides. 

Both  papers  appeared  in  the  October,  1921,  issue  of  the  Journal. 
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Application  was  made  to  the  Treasury  Department  for  return  of  the  in- 
heritance tax  paid  in  error  and  the  application  was  refused.  Hearing  was 
requested  and  after  long  correspondenee  and  repeated  visits  to  Washington,  our 
claim  for  a  refund  was  allowed  to  the  extent  of  $3,358.32  in  the  H.  W.  Bartol 
estate  and  $1,538.31  in  the  B.  H.  Bartol  estate.  In  addition,  a  claim  for  a 
credit  of  $7,838.06  has  been  allowed. 

As  the  charter  of  The  Franklin  Institute  as  modified  by  the  act  of  April  25, 
1864,  limits  the  real  estate  held  by  the  Institute  to  a  clear  yearly  value  of  not 
exceeding  $10,000  it  became  necessary  to  have  this  limit  increased.  Application 
was,  therefore,  made  to  the  court  to  increase  the  amount  of  property  which  may 
be  legally  held  by  The  Franklin  Institute  under  the  act  of  June  i,  191 5.  A 
decree  was  signed  by  the  court  March  18,  1921,  authorizing  The  Franklin 
Institute  to  acquire  and  hold  real  and  personal  estate  of  the  yearly  value 
of  $150,000. 

On  March  24th,  we  were  informed  by  the  Executor  that  The  Franklin 
Institute  is  one  of  the  residuary  legatees  of  the  estate  of  George  Theodore 
Roberts,  who  died  March  11,  1921,  and  who  left  his  estate  for  life  to  an  un- 
married daughter,  on  whose  death  the  estate  is  to  be  divided  among  fourteen 
institutions  share  and  share  alike.  We  have  been  advised  that  our  interest  in  this 
estate  would  probably  be  not  less  than  $40,000. 

Respectfully  submitted, 

Coleman  Sellers,  Jr., 

Chairman, 
Philadelphia,  January  11,  1922. 


REPORT  OF  THE  COMMITTEE  ON  SCIENCE 

AND  THE  ARTS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1921. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  year  just  closed  was  the  eighty-seventh  in  which  the  Committee  on 
Science  and  the  Arts  has  rendered  service  to  the  Institute.  During  this  year 
the  Committee  has  investigated  and  made  final  disposition  of  twenty  cases  and 
sixteen  are  now  pending. 

A  reading  of  the  appendix  to  this  report  will  show  the  scope  of  the  activi- 
ties of  the  Committee  in  its  investigations,  the  subjects  including  many  fields 
of  scientific  investigation  and  industrial  application. 

The  minutes  of  the  Committee  have  furnished  data  from  which  there  has 
been  published  in  the  Year  Book  for  1921,  a  list  of  all  awards  made  on  its 
recommendation  since  the  establishment  of  the  several  awards.  These  lists  total 
892  awards,  divided  as  follows: 
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prepared  by  Professor  Fabry  for  the  occasion,  and  Dr.  Sprague  presented  a 
paper  on  "  Electric  Traction— A  Review." 

Tlie  attendance  at  the  Stated  Meetings  of  the  Committee  on  Science  and  the 
.\rts  has  been  most  satisfactory.  The  dinners  preceding  the  meetings  have 
been  well  attended  and  serve  to  make  those  who  attend  better  acquainted  as 
well  as  to  give  an  opportunity  for  the  discussion  of  questions  pertaining  to  the 
work  of  the  Committee. 

A  detailed  statement  of  the  work  of  the  Committee  during  the  past  year 

is  appended. 

Respectfully  submitted,      _ 

C.  W.  Masland,     ^,    . 

Chatrman. 

APPENDIX. 

Statement  of  the  Committee's  Operation 

FOR  the 
Year  Ending  September  30,  1921. 

Cases  pending  October  i,  1920  17 

Applications  during  the  year   11 

Special   reports    2 

30 

Disposed  of  during  the  year   20 

Leaving  pending   10 

AWARDS    made. 

Franklin    Medal    Awards    2 

Elliott  Cresson  Awards 2 

Howard  N.   Potts  Awards , 3 

Edward  Longstreth  Awards 8 

Certificates  of   Merit  Awards 4 

19 
Awards  Made  During  the  Year. 

the  franklin  medal. 

Professor  Charles  Fabry,  of  Paris,  France,  **in  recognition  of 
his  numerous  and  highly  important  contributions  in  the  field  of  physical  science, 
particularly  the  solution  of  optical  and  spectroscopical  problems  of  funda- 
mental importance." 

Mr.  Frank  Julian  Sprague,  of  New  York,  N.  Y.,  in  recognition  of  his  many 
and  fundamentally  important  inventions  and  achievements  in  the  field  of 
electrical  engineering,  notably  his  contributions  to  the  development  of  the 
electric  motor  and  its  application  to  industrial  purposes,  and  in  the  art  of  elec- 
tric traction,  signally  important  in  forming  the  basis  of  world-wide  indus- 
tries and  promoting  human  welfare." 

THE  ELLIOTT  CRESSON    MEDAL. 

Byron  E.  Eldred,  of  New  York,  N.  Y.,  for  the  Low  Expansion  Leading-in 
Wire  for  Incandescent  Electric  Lamps. 
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October,  1921,  to  June,  1922. 
the  franklin   medal. 

TO 

Dr.  Ralph  Modjeski,  of  New  York  "  in  recognition  of  his  signal  achieve- 
ments as  a  designer  and  builder  of  structures,  mainly  bridges,  many  of  them 
epoch-marking  in  the  history  of  the  engineering  profession,  beautiful  as  well 
as  useful,  involving  on  the  part  of  the  designer  vision,  courage  and  technique  of 
the  highest  order." 

Sir  Joseph  John  Thomson,  of  Cambridge,  England,  "in  recognition  of  the 
immeasurable  service  he  has  rendered  to  the  world  as  teacher  and  leader  of 
thought  in  that  domain  of  science  especially  related  to  a  fundamental  knowledge 
of  electricity  and  the  constitutk)n  of  matter." 

THE    HOWARD    N.    POTTS    MEDAL. 

TO 

£.  G.  Coker,  of  London  England,  for  his  Method  of  Determining  Stress 
by  Photo-Elastic  Means. 

Richard  B.  Moore,  of  Washington,  D.  C,  for  his  paper  entitled  "  Helium, 
Its  History,  Properties  and   Commercial  Development." 

Messrs.  John  Morris  Weiss  and  Charles  Raymond  Downs,  of  New  York, 
for  their  joint  invention  of  the  Vapor  Phase  Oxidation  of  Benzene  to 
Maleic  Acid. 

THE  EDWARD  LONGSTRETH    MEDAL. 

TO 

Samuel  T.  Freas,  of  Trenton,  New  Jersey,  for  his  inventions  and  improve- 
ments embodied  in  the  "  Interlocking  "  Tooth  Saw. 

James  Hartness,  of  Springfield,  Vermont,  for  his  Screw  Thread  Comparator. 

Thomas  Willing  Hicks,  of  Minneapolis,  Minnesota,  for  his  "  Once- 
Over"  Tiller. 

Joseph  F.  Keller,  of  Brooklyn,  New  York,  for  his  inventions  and  improve- 
ments embodied  in  the  Automatic  Die  Cutting  Machine. 

Martin  F.  Tiernan,  of  Newark,  New  Jersey,  jointly  with  Charles  F.  Wallace, 
for  his  inventions  embodied  in  the  Chlorinator. 

Charles  F.  Wallace,  of  Newark,  New  Jersey,  jointly  with  Martin  F. 
Tiernan,  for  his  inventions  embodied  in  the  Chlorinator. 
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THE   CERTIFICATE   OF    MERIT. 
TO 

Rear  Admiral  W.  H.  G.  Bullard,  of  Washington  D.  C,  for  his  paper  entitled 
"  The  Application  of  Radio  to  Navigation  Problems." 

Harry  Etchells,  of  Sheffield,  England,  jointly  with  H.  A.  Greaves  for  his 
inventions  and  improvements  embodied  in  the  Electric  Arc  Furnace. 

H.  A.  Greaves,  of  Sheffield,  England,  jointly  with  Harry  Etchells,  for  his 
inventions  and  improvements  embodied  in  the  Electric  Arc  Furnace. 

Charles    E.    Mendenhall,   of    Madison,    Wisconsin,    for   his    paper   entitled 
"  Aeronautic  Instruments." 

Arthur  H.  Pitney,  of  Stamford,  Connecticut,  for  his  Postage  Meter. 

Walter  Kidde  and  Company,  of  New  York,  for  their  improvements  made 
on  the  Rich  System  of  Detecting  and  Extinguishing  Marine  Fires. 


AWARDS 

1835-1922. 

FRANKLIN  MEDAL  AWARDS. 

1915-1921. 

Arrhenius,  Svante  August. 

"  In  recognition  of  his  notable  contributions  to  the  theory  of  physical 
science  which  have  found  unprecedentedly  extended  and  fruitful  ap- 
plication   in    the    experimental    study   of    chemical,    physical,    biological 
and  cosmic  phenomena,  as  well  as  in  industrial  chemistry." 
1920. 

Carty,  John  J. 

**  In  recognition  of  his  long-continued  activities  in  the  telephone  serv- 
ice, his  important  and  varied  contributions  to  the  telephone  art,  his 
work  in  the  establishment  of  the  principles  of  telephone  engineering, 
and  his  signal  success  in  directing  the  efforts  of  a  large  staff  of  engi- 
neers and  scientists  to  the  accomplishment  of  the  telephonic  trans- 
mission of  speech  over  vast  distances." 
1916. 

Dewar,  Sir  James. 

*'  In  recognition  of  his  numerous  and  most  important  contributions 
to  our  knowledge  of  physical  and  chemical  phenomena,  and  his  great 
skill  and   inventive  genius   in   attacking  and   solving   chemical   and 
physical  problems  of  the  first  magnitude." 
1919. 

Edison,  Thomas  Alva. 

"  In  recognition  of  the  value  of  numerous  basic  inventions  and  discov- 
eries forming  the  foundation  of  world-wide  industries,  signally  con- 
tributing to  the  well-being,  comfort  and  pleasure  of  the  human  race." 
1915- 

Fabry,  Charles. 

"  In  recognition  of  his  numerous  and  highly  important  contributions  in  the 
field  of  physical  science,  particularly  the  solution  of  optical  and  spcctro- 
scopical  problems  of  fundamental  importance. 
1 921. 
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Squier,  George  Owen. 

''In  recognition  of  his  valuable  contributions  to  physical  science,  hii 
important  and  varied  inventions  in  multiplex  telephony  and  telegraphy 
and  in  ocean  cabling  and  his  eminent  success  in  organizing  and  directing 
the  air  and  signal  services  of  the  U.  S.  Army  in  the  World  War." 
1919. 

Taylor,  David  Watson. 

"  In  recognition  of  his  fundamental  contributions  to  the  theory  of  ship 
resistance  and  screw  propulsion  and  of  his  signal  success  in  the  appli- 
cation of  correct  theory  to  the  practical  design  of  varied  type  of  war  vessels 
in  the  United  States  Navy." 
1917. 

Thomson,  Sir  Joseph  John. 

"  In  recognition  of  the  immeasurable  service  he  has  rendered  to  the  world 
as  teacher  and  leader  of  thought  in  that  domain  of  science  especially  related 
to  a  fundamental  knowledge  of  electricity  and  the  constitution  of  matter.'' 
1922. 

CRESSON  MEDAL  AWARDS 

1856-1921. 

Acker,  C.  E. 

Process  of  Manufacturing  Caustic,  etc. — 1902. 
Albert,  Charles  F. 

Violins  and  Bows. — 1887. 
American  Cotton  Company. 

Round  Lap  Bale  System. — 1901. 
American  Paper  Bottle  Company. 

Paper  Bottles  for  Various  Purposes. — 1906. 
American  Telephone  and  Telegraph  Company. 

Contributions  to  the  Modern  Telephone  Art. — 1916. 
Atwater,  W.  O.,  and  Rosa,  E.  B. 

Respiration  Calorimeter. — 1900. 
Automatic  Electric  Company. 

Automatic  Telephony. — 1910. 

Baeyer,  J.  F.  A.  VON. 

Research  Work  in  Organic  Chemistry. — 1912. 
Baldwin  Locomotive  Works. 

Contributions  to  the  Evolution  of  the  American  Locomotive. — 1907. 
Batcheller,  C.  H. 

Compound  Locomotive. — 1893. 
Bates,  Stockton;  Shaw,  Edwin,  and  Von  Culin,  G.  M. 

Spindle  Support. — 1891. 
Bell.  Alexander  Graham. 

Electrical  Transmission  of  Speech. — 1912. 
Berliner,  Emile. 

Telephony  and  Sound  Reproduction. — 1913. 


THE  FRANKLIN  INSTITUTE  97 

Bevington,  J.  H. 

Welding  Metal  and  Spinning  and  Shaping  Tools. — 1891. 
BiLGRAM,  Hugo. 

Bevel  Gear  Cutter. — 1887. 
BONWILL,  W.  G.  A. 

Electro-Magnetic  Dental  Mallet. — 1876. 
Borsch,  Dr.  Louis. 

Solid  Invisible  Bifocal  Lens. — 1907. 
Bower,  Henry. 

Inodorous  Glycerine. — 1878. 
Brashear,  John  A. 

Leading  Work  in  Astronomic  Science. — 1910. 

Castner,  H.  Y. 

Electrolytic  Process  of  Decomposing  Alkaline  Chlorides  for  the   Pro- 
duction of  Caustic  and  Chlorine. — 1897. 
Chabot,  Cyprien. 

Shoe  Sewing  Machine. — 1885. 
Chambers  Brothers. 

Bolt  and  Rivet  Clipper.— 1878. 
Charlton,  J. 

Shaft  Coupling. — 1876. 
Clamer,  G.  H. 

Methods  of  Eliminating  Metals  from  Mixtures  of  Metals. — 1904 
Cooper-Hewitt,  P. 

Mercury  Rectifier. — 1910. 

CORSCADEN,  T. 

All-Wrought  Steel  Belt  Pulley.— 1898. 
CowLEs,  Eugene  H.,  and  Alfred,  H. 

Electric  Smelting  Furnace. — 1887. 
CowPER,  Edward  A.,  and  Robertson,  T.  Hart. 

Writing  Telegraph.— 1889. 
Crookes,  Sir  William. 

Discoveries  in  Chemistry. — 1912. 
Curie,  Prof,  and  Madame. 

Researches  Resulting  in  the  Discovery  of  Radium. — 1909 

DeLandtsheer,  Norbert. 

Machine  for  Treating  Flax. — 1879. 
Delany,  p.  B. 

Synchronous  Multiplex  Telegraphy. — 1886. 
Delany,  P.  B. 

System  of  Machine  Telegraphy. — 1896. 
Delany,  P.  B. 

Telepost.— 1908. 
Diesel,  R. 

Diesel  Motor. — 1901. 
Dodge,  J.  M. 

System  of  Storing  Coat. — 1904. 
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Dudley,  P.  HL 

Dynzmognph, — 1^77, 

ExfEM,  J.  Maria. 

Researches  in  Pbotocbemistnr. — 1914. 
Eldred,  Byion  E. 

Low-Expansion  Leadnv-in  Wire  for  Incandescent  Electric  Lamps. — 1921 
Emmet,  William  LcRoy. 

Work  on  Electrical  Propulsion  of  Ships  and  Prime  Movers. — 1920. 

Fesrill,  J.  L. 

Process  of  Fireproofing  Wood. — 1903. 
Fischer,  Emil. 

Contributions  to  Organic  Chemistry. — 1913. 
FisKE,  B.  A. 

Range  Finder. — 1892. 
Fiss,  Barnes,  Erben  &  Co. 

Worsted  Yams.— 1875. 
Forbes,  John  S.,  and  Waterhoijse,  A.  G. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Fritz,  John. 

Advancement  of  Steel  Industries. — 1910. 

Gaede,  W. 

Molecular  Air  Pump. — 1909. 
Gans,  Robert. 

Permutit. — 1916. 
Gayley,  J. 

Dry  Air  Blast  in  Blast  Furnace  Operation. — 1909. 
Gill,  W.  L. 

School  City. — 1903. 
Goldschmidt,  Hans. 

Alumino-thermics. — 1904. 
Goldschmidt,  V. 

New  Theory  of  Musical  Harmony. — 1903. 
Gray,  E. 

Telautograph. — 1897. 
Gray  National  Telautograph  Company. 

Telautograph. — 1 91 2. 
Griscom,  W.  Woodnutt. 

Electric  Motor  and  Battery. — 1881. 

Hadfield,  Robert  A. 

Advancement  of  Metallurgical  Science. — 1910. 
Hammer,  W.  J. 

Historic  Collection  of  Incandescent  Electric  Lamps. — 1906. 
Hammond,  J. 

Typewriter. — 1890. 
Haupt,  L.  M. 

Reaction  Breakwater. — 1901. 
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Hayes,  Mayer  and  Company. 

Manufacture  of  Files. — 1890. 
Heany,  J.  Allen. 

Fireproof  Insulated  Wire. — 1907. 
Herschel,  Clemens. 

Venturi  Meter.— 1898. 
Hollerith,  H. 

Electric  Tabulating  Device. — 1890. 
Holmes,  P.  H. 

Lubricant  Bearing. — 1892. 
Hough,  R.  B. 

Contributions  to  the  Characteristics  and  Uses  of  the  American  Woods. — 

1908. 
Howe,  H.  M. 

Experimental  Research  on  Steel. — 1895. 
Howe,  H.  M. 

Metallurgy  of  Steel.— 1892. 

Ives,  Frederick  E. 

Color  Photography. — 1893. 

Jenkins,  C.  Franqs. 

*'  Phantoscope."— 1898. 

Lanston,  T. 

Monotype  Machine. — 1896. 
Levy,  L.  E. 

Acid  Blast  Method  and  Apparatus  for  Etching  Metal  Plates. — 1900. 
Levy,  L.  E. 

Machine  for  Powdering  Plates  for  Etching. — 1904. 
Lewis,  Col.  Isaac  Newton. 

Machine  Gun. — 1918. 
LiNDE,  Karl  P.  G. 

Refrigeration  Processes. — 1914. 
Lowe,  Thaddeous  S.  C. 

Water  Gas  Process  and  Apparatus. — 1886. 
Lovekin,  L.  D. 

Expanding  and  Flanging  Machinery  and  Tools  for  all  Classes  of  Tubes.— 

1904. 
LuMiiRE,  Auguste  and  Louis. 

Color  Photography. — 1909. 

Mallet,  A. 

Articulated  Compound  Locomotive. — 1908. 
Marks,  G.  E. 

Improvements  in  Artificial  Limbs. — 1893. 
Mason  and  Hamlin  Company. 

Liszt  Organ. — 1901. 
Mergenthaler,  O. 

Linotype. — 1889. 
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^\  ..■^^.i*i.i^*ii,  A.  A. 

••  ..rk  in  l^hyiical  Optics. — 1912. 

jxvt'iitigations  with  the  Electric  Furnace. — 1898. 

J><ricrn)ination  of  Fundamental  Magnitudes  in  Chemistry. — 1912. 

Aui^ji.  Alfked.  • 

Acljievements  in  Civil  Engineering. — 1912. 
Koasiikup,  Edwin  F. 

lilcctric  Furnace  and  High  Temperature  Investigations. — 1917. 

(JLi:tS,  TiNIUS. 

Testing  Machine. — 1891. 
OiT  AM)  Brewer. 

Chiiia  and  Porcelain  Wares. — 1886. 

OuTEk BRIDGE,    A.    E.  Jr. 

Molecular  Structure  of  Cast  Iron. — 1904. 
Owens,  Michael  J. 

Bottle  Blowing  Machine — 191 5. 

Parker,  J.  C. 

Steam   Generator. — 1902. 
Peckover.  J. 

Stone   Sawing  Machine. — 1895. 
Pelton,  Lester  A. 

Water  Wheel.— 1894. 
Pencovd  Iron  Works. 

Bridge  Construction. — 1900. 
Phillips.  F. 

Pressed  Steel  Pulley  for  Power  Transmission. — 1907. 
Powers  and  Weightman. 

Exhibit  at  The  Franklin  Institute  Exhibition  of  1874. — 1875. 
Pratt  and  Whitney  Company. 

System  of  Interchangeable  Cut  Gears. — 1886. 
PUPIN,  M.    I. 

Art  of  Reducing  Attenuation  of  Electrical  Waves  and  Apparatus. — 1905. 

Ramsay,  R.  H. 

Railway  Car  Transfer  Apparatus. — 1886. 
Ramsay,  Sir  William. 

Discoveries  in  Chemistry. — 1913. 
Randolph,  Isham. 

Achievements  in  Civil  Engineering. — 1913. 
Rayleigh,  Lord. 

Researches  in  Physical  Science. — 1913. 
Robertson,  T.  Hart  and  Cowper,  Ed.  A. 

Writing  Telegraph.— 1889. 
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Roentgen,  W.  C. 

Investigations  of  a  New  Kind  of  Ray. — 1897. 
RoscoE,  Sir  H.  E. 

Researches  in  Chemistry. — 191 2. 
Rutherford,  Ernest. 

Advancement  of  Knowledge  of  Electrical  Theory. — 1910. 

Sauveur,  A. 

Metallography  of  Iron  and  Steel. — 1910. 

Shaw,  Edwin;  Bates,  Stockton;  Von  Culin,  G.  M. 
Spindle  Support. — 1891. 

Shaw,  Thomas. 

Automatic   Device   for  Testing   Mine   Gases  and   System  of   Mine   Sig- 
nalling.—1887. 

SiMONDS,  G.  F. 

Universal  Rolling  Machine. — 1889. 
Smith,  Edgar  F. 

Work  in  Electrochemistry. — 1914. 
Sfeluer,  Louis  H. 

Time  Telegraph.— 1 881. 
Sprague,  F.  J. 

Multiple  Unit  System  of  Electric  Traction. — 1903. 
Squier,  Major  Geo.  Owen. 

Multiplex  Telephony. — 1912. 
Stein  metz,  C.  P. 

Application  of  Analytics  to  Electrical  Engineering. — 1913. 
Stratton,  S.  W. 

Leading  Work  in  Metrology. — 191 2. 

Talbot,  B. 

Open  Hearth  Steel  Process. — 1909. 
Tatham,  W.  p. 

Printing  Press. — 1875. 
Taylor,  E.  R. 

Electric  Furnace  and  Process  of  Manufacturing  Bisulphide  of  Carbon. — 

1907. 
Taylor,  Frederick  W.,  and  White.  Maunsel. 

Process  of  Treating  Tool  Steel. — 1902. 
Tesla,  Nikola. 

Alternating  Electric  Currents  of  High  Frequency. — 1894. 
Thomson,  Euhu. 

Industrial   Applications  of  Electricity. — 1912. 
Thomson,  Joseph  J. 

Leading  Work  in  Physical  Science. — 1910. 
Tilghman,  B.  C. 

Sand  Blast.— 1875. 
Turner.  W.  V. 

Air  Brake  Design  and  Application. — 1909. 


THE  FRANKLIN  INSTITUTE  103 

COBLENTZ,  W.  W. 

"Reflecting  Power  of  Metals"     (Paper). — 191 1. 

COKER,  E.  G. 

Method  of  Determining  Stress  by  Photo-Elastic  Means. — 1922. 

Dahlgren,  Ulric. 

"The  Production  of  Light  by  Animals"  (Paper). — 1917. 
Downs,  Charles  Raymond,  and  Weiss,  John  Morris. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Acid. — 1922. 

Gray,  Alexander. 

"Modern  Dynamo  Electric  Machinery"   (Paper). — 1918. 

Humphreys,  William  J. 

"The  Thunderstorm  and  Its  Phenomena"   (Paper). — 1915. 

Janney,  Reynold,  and  Williams,  Harvey  D. 
Hydraulic  Speed  Gear. — 1919. 

Ken  NELLY,  A.  E. 

Linear  Hot-Wire  Anemometer. — 1918. 
King,  Louis  V. 

Improvements  in  Linear  Hot- Wire  Anemometers. — 191 8. 

Landreth,  Clarence  P. 

Direct  Oxidation  Process. — 1919. 
Lyon,  T.  L.,  and  Bizzell,  James  A. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper). — 1912. 

McCollum,  E.  V. 

"Nutrition  and  Physical  Efficiency"  (Paper). — 1921. 

MoDjESKi,  Ralph. 

"Design  of  Large  Bridges  with  Special   Reference  to  Quebec  Bridge" 

(Paper).— 1914. 
MooRE,  Richard  B. 

"  Helium,     its     History,     Properties     and     Commercial     Development " 

(Paper).— 1922. 
Murray,  W.  S. 

"Conditions  Affecting  the  Success  of  Main  Line  Electrification"  (Paper). 

— 1916. 

Tate,  Alfred  O. 

Electrolytic  Waterproofing  of  Textile  Fabrics. — 1921. 

Weiss,  John  Morris,  and  Downs,  Charles  Raymond. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Acid. — 1922. 
Williams,  Harvey  D.,  and  Janney,  Reynold. 

Hydraulic  Speed  Gear.— 1919. 
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LONGSTRETH  MEDAL  AWARDS 

1890-1931. 

Abbe,  C. 

•Meteorology"   (Paper).— 1913. 
Abbott,  Robert  R. 

**  Modern    Steels  and  Their  Heat  Treatment"    (Paper).— 1916. 
AcHARD,  F.  H.,  Kenmelly,  a.  E,  Dana,  A.  S. 

*'  Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails  "  (Paper  ).- 

1917. 
Adams,  L.  H.,  and  Wiluamson,  E.  D. 

"The  Annealing  of  Glass"    (Paper).— 1921 

Adams,  W.  G.,  and  Fosbes,  J.  S. 

Stop  Valve  for  Radiators. — 1893. 
Alexander,  John  E. 

"  Phonosphere.''^i905. 
Alteneder,  Theodore  and  Sons. 

Drawing  Pen.— 1905. 
Armstrong,  Wm.  T.,  and  Cox,  Jacob  D. 

Grip  Socket— 1896. 
Arnold,  B.  J. 

Magnetic  Clutches  and  System  of  Electric  Power  Station  Construction. 

—1903. 
Austin,  John  T. 

Austin  Organ. — 1917. 

Ball,  John  D. 

**  Investigations   of    Magnetic   Laws    for    Steel   and    Other   Materials " 

(Paper).— 1 917. 
Baskerville,  C. 

"Chemistry   of    Anaesthetics"    (Paper). — 1912. 
Bates,  E.  G. 

Typographic  Numbering  Machine. — 1895. 
Baush,  Christian  H. 

Radial  Drilling  Machine.— 1894. 
Becker,  Christopher  A. 

Chainomatic  Balance. — 1917. 
Bennett,  Charles  A. 

Typewriter. — 1909. 
Bergonie,  J. 

Use  of  A.  C.  Electro- Magnet  in  Surgery. — 1921. 
Bloede,  V.  G. 

Process  of  Tinting  Fabrics. — 1894. 
Bonnell,  Russell,  and  Schmitt,  Henry  J. 

Gate  Valves.— 1901. 
Bradburn  and  Pennock. 

Process  of  Obtaining  Alumina  from  Bauxite. — 1893. 
Breed,  G. 

Apparatus  for  Producing  Musical   Sounds  by  Electricity. — 1908. 
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Bristol,  W.  H. 

Recording  Pressure  Gauge. — 1894. 
Brown,  Harold  P.,  and  Edison,  Thomas  A. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 

Caffrey,  C.  S.,  and  Company. 

Improvement  in  Carriages  and  Wagons. — 1900. 
Carty,  J.  J. 

Bridging  Bell  System. — 1905. 
Chaffee,  E.  L. 

"Continuous  Electric  Oscillations"  (Paper). — 1913. 
Chance,  E.  M. 

"Pathogenic  Mine  Atmospheres"  (Paper). — 1912. 
Cheney,  W.  L. 

Lathe  Tool  and  Support. — 1895. 
Chenoweth,  a.  C. 

Method  of  Constructing  Sewers. — 1892. 
Clark,  Wm.  H.,  and  (Tollins,  Frank  W. 

Cortlandt,  Howe  Ventilating  Stove. — 1894. 
Coluns,  Frank  W.,  and  Clark,  Wm.  H. 

Ventilating  Stove. — 1894. 
Colt's  Patent  Fire  Arms  Manufacturing  Company. 

Automatic  Pistols. — 1906. 
Cooper,  W.  S. 

Specimens  of  Aluminum  Castings. — 1895. 
Cox,  Jacob  D.,  and  Armstrong,  Wm.  T. 

Grip  Socket. — 1896. 
Creighton,  H.  Jermain. 

"The  Deteriorating  Action  of  Salt  and  Brine  on  Reinforced  Concrete*' 

(Paper).— 1918. 
Crisfield,  J.  A.   P. 

Moisture  Determinator  for  Coke  and  the  Like. — 1909. 

CUMMINGS.  H.  H. 

Speed  Controllers. — 1903. 

CUSHMAN,  AlLERTON   S. 

"Researches  on  the  Corrosion  of  Iron  and  Steel"  (Paper). — 1908. 


Dana,  A.  S.,  Kennelly,  A.  E.,  Achard,  F.  H. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails'*  (Paper). 

— 1917. 
Deshler,  Charles,  and  McAllister,  Edward  J. 

Portable  Photometer. — 1900. 
DeVoe,  W.  R. 

Conduit  Electric  Railway.— 1894. 
Dodge,  Wallace  H. 

Wooden  Split  Pulley.— 1891. 
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Herr,  H.  T. 

"Development  of  Steam  Turbines"   (Paper). — 1914. 
Hicks,  Thomas  Wilung. 

"  Once-Over  "  Tiller.— 1922. 
Hill,  F.  B. 

Improvement  in  the  Treatment  of  Sewage. — 1893. 
HiRSCH,  H.  H. 

Electric  Safety  Lamp. — 191 4. 
HiTE,  B.  H. 

Sterilization  by  High  Pressure. — 1920. 
HoADLEY,  H.  G. ;  Williams,  H.  D.  ;  Lewis,  E.  C. 

Lever  and  Ratch  Attachment. — 1900. 
Hochklassen,  H.;  Fay,  C.  N.,  and  Sholes,  Z.  G. 

Typewriting  Machine. — 1901. 

HOLUNGSHEAD,   W.   B 

Automatic  Disinfectant  Ejector. — 1898. 

HOLMAN,   A.  J.,  AND   CoMPANY. 

Self-Pronouncing  Bibles. — 1900. 
HoovEN,  Owens,  Rentschler  Co. 

Hooven  Automatic  Typewriter. — 191 7. 
Humphreys,  W.  J. 

"Volcanic  Dust,  Climatic  Changes  and  Ice  Ages'*  (Paper). — 1914. 
Hyde,  E.  P. 

"Physical  Production  of  Light"   (Paper). — 191 1. 

International  Light,  Heat  and  Power  Company. 

Incandescent  Lamp. — 1901. 
International  Money  Machine  (Company. 

Money  Machine. — 1917. 
Ives,  H.  E.,  Kingsbury,  E.  F.,  Karrer,  E. 

"The  Physics  of  the  Welsbach  Mantle"   (Paper).— 1919. 
Ives,  H.  E. 

"Artificial  Daylight"   (Paper).— 1915. 
Ives.  H.  E. 

Improvements  in  Diffraction  Color  Photographs  and  Mode  of  Making 

Same. — 1907. 
Ives.  F.  E. 

Photo-Micrographic  Process. — 1903. 
IviNs,  E. 

Product  of  Tube  Making. — 1894. 

Johnston,  A.  L. 

Automatic  Safe  Electric  Disconnector. — 1894. 
Jones,  H.  C. 

"Nature  of  Solution"  (Paper).— 1913. 
Jones,  J.  R. 

Machine  for  Rolling  Car  Wheels. — 1892. 
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Karns,  J.  P.,  Company. 

Tunneling  Machine. — 1909. 
Karrer,  E.  ;  Kingsbury,  E.  F.  ;  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper). — 1919. 
Keller,  Joseph  F. 

Automatic  Die  Cutting  Machine. — 1922. 
Kemp,  W.  W.,  and  Van  Horn.  W.  H. 

Gas  System. — 1919. 
Kennelly,  a.  E.;  Achard,  F.  H.;  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). 

— 1917. 
Kingsbury,  E.  F.;  Karrer,  E.  ;  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper).— 1919. 
KiNKEAD  Manufacturing  Company. 

Apparatus  for  Aligning  and  Levelling  Shafting. — 1914. 
Kitson,  a. 

System  of  Oil  Heating  and  Incandescent  Lighting. — 190 1. 
Knapp,  I.  N. 

"Natural  Gas"  (Paper).— 1913- 

KOTHNY,  G.  L.,  AND  SUCZEK,  ROBERT. 

Radojet  Air  Pump. — 1920. 
Kroll,  G. 

Convertible  Carriage. — 1896. 

Laird,  Schober  and  Company. 

General  Excellence  in  Manufacturing  Shoes. — 1900 
Lathrop,  E.,  and  Schreiner,  O. 

"Organic  Constituents  in  Soil"   (Paper).     1912. 
Ledoux,  J.  W. 

Fluid  Meter.— 1 919. 
Leeds,  Morris  E. 

Recording  Devices. — 1920. 
Lenker,  Will  G. 

L-E-Vation  Rod. — 1915. 
Levy,  Max 

Counting  Chamber  for  Haemocytometer. — 19 17. 
Lewis,  E.  C.  ;  Williams,  H.  D.  ;  Hoadley,  H.  G. 

Lever  and  Ratch  Attachment. — 1900. 
Lewis,  John  F.,  and  Mattes,  Wm.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Lewis,  W. 

Inertia  Indicator. — 1899. 
Lloyd,  M.  G. 

"Magnetic  Hysteresis"    (Paper). — 1911. 
Lodge,  George. 

Electro-Magnetic  Street  Railway  System. — 1896. 
Luckiesh,  M. 

"The  Visibility  of  Airplanes"  (Paper).    1920. 
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LuPTON,  D.,  Son  and  Company. 

Automatic  Closing  Fireproof  Metal  Window. — 1904. 

Mackay,  William  M. 

Operating  Valve. — 1893. 
McAllister,  £.  J.,  and  Deschler,  Charles. 

Portable  Photometer. — 1900. 
Marsh,  £.  B. 

Metallic  Corner  Bead. — 1897. 
Mattes,  William  F.,  and  Lewis,  J.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Meeker,  G.  H. 

New  Apparatus  and  Method  in  Oinical  Chemistry. — 1906. 
Menlo  Park  Ceramic  Works. 

Decorative  Tile  and  Faience  Work. — 1890. 
Miley,  Henry  M.,  and  Michael. 

Color  Photography. — 1905. 
Miller,  Dayton  C. 

"A  32-Element  Harmonic  Synthesizer"  (Paper). — 1917. 
Moore,  Richard  B. 

"Biography  of  Sir  William  Ramsay"   (Paper). — 1919. 
MORSELL,  W.  F.  C. 

Sectional  Models  for  Stereometric  Representation. — 1903. 

NORTHRUP,  E.  F. 

"Vortex  Motion  in  Liquids"  (Paper). — 1912. 

Pantasote  Leather  Company. 

"  Pantasote."— 1896. 
Philadelphia  Cremation  Society. 

System  of  Cremation. — 1892. 
Pitkin,  A.  J. 

Compound  Locomotive. — 1891. 

PitTLER.    J.    W.,    VON 

Turret  Lathe. — 1903. 
Prestwich,  John  Alfred. 
Fluid  Gauge. — 1918. 

Rankin,  George  A. 

"Portland  Cement"   (Paper).— 1917. 
Recklinghausen,  M.  von. 

" Ultra-Violct  Rays"  (Paper).— 1915. 
Reese,  B.  D. 

Dirigible  Balloon. — 1910. 
Reeves,  Milton  O. 

Variable  Speed  Countershaft. — 1900. 
Regan,  H.  C,  Jr. 

Closed  Conduit  Electric  Railway. — 1897. 
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i*,v'  ri<*^ui«  Khctkwi  Clutch.— 1897. 

^         ..        v,.isJ    HviW4,       19*7- 

\ 

^     .  »^|  v^mmiIiu^mIiI^  r#ji»r*"  (Paper).— 1 9 14, 
,    0.  »»i,  iti    (mMimk  Tfttckf  for  Locomotives. — 1910 
.  .u    M41   AMM'MmM^  WaUnr  Heater.— 1904. 


N  V 


\)u     I  V\H\lhtht  W^tfcUitifi  Scale.— 1919. 

yl  \  ^i.l;     •Mrl^1Vff/k-     /^>4- 
\i    (hMf***  If  ^^'^  li^/wwwx,  Russell. 

,j        r>'p'^  ^^  /  ^^^''^  WrNCLAND,  Albert. 
i    1 1, Ml    Mr»^'MI  W^^^r.    1017- 

,      ,,,    f  :f,,.^j4.tA4jt  ih  SoJIh  "  (Paper). — 1912. 

Iff  .   /'  '    \f¥Oi4¥ 

i  t    f^ry  ♦/^^  tf fetrtiUiii  Muclunes. — 1904. 

>U    .'   ^'    '^ 

Ill,,         /     /        ^'''  /,  '       /»    ;    MorMKI.AHHKN,  H. 
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SiEBER,  Joseph,  and  Schmidt,  Max  E. 

Movable  Side- Walk. — 1894. 
Skinner,  Joshua  J. 

"Soil  Aldehydes'*   (Paper). — 1919. 
Snook,  Homer  Clyde. 

X-Ray  System. — 1919. 
Spitzglass,  Jacob  M. 

Republic  Flow  Meter. — 1921. 
Star  Brass  Manufacturing  Company. 

Steam  Gauge. — 1894. 
Stearns  Manufacturing  Company. 

Automatic  High  Speed  Engine. — 1892. 
Stone,  John  Stone. 

"Propagation  of  Electric  Waves  Along  Wires'*   (Paper). — 1913. 
Stradling,  George  F. 

"Modern  Theories  of  Magnetism"   (Paper). — 1916. 
Stumpf,  J. 

Una  Flow  Steam  Engine. — 1909. 
SuczEK,  Robert,  and  Kothny,  G.  L. 

Radojet  Air  Pump. — 1920. 

Taintor,  C.  C. 

Positive  Saw-Set. — 1895. 
Taussig,  John  H.,  and  Zeek,  Charles  F. 

Automatic  Operation  of  Water  Gas  Sets. — 1918. 
Teal,  B.  F. 

Anti- friction  Universal  Joint  for  Shafting. — 1909. 
Thomas,  C.  C. 

"Measurement  of  Gases"  (Paper). — 1912. 
Tiernan,  Martin  F.,  and  Wallace,  C.  F. 

Chlor  inator . — 1 922. 
Toerring,  C.  J. 

Electric  Arc  Lamp. — 1903. 
Townsend,  T.  F. 

Improved  Thermometer  Support. — 1907. 
Tucker,  W.  H. 

Letter  and  Document  Files. — 1900. 
Turner.  W.  V. 

"Locomotive  Air-Brake"   (Paper). — 1911. 
Tutwiler,  C.  C. 

Recovery  of  Gas  Works  by-Products"  (Paper). — 1915. 


tt 


Ulrich,  Frederick  L.,  and  Eberhardt,  H.  E. 

Radial-Dtiplex  Gang  Cutters. — 1904. 
Underwood,  John,  and  Company. 

Combined  Calculating  and  Typewriting  Machine. — 191 5. 
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Van  Aller,  Tycho. 

Calorizing  Process. — 1918. 
Van  Horn,  William  H.,  and  Kemp,  William  W. 

Kemp  Gas  System. — 1919. 

Waggner,  B.  G. 

Prepayment  Gas  Meter. — 1916. 
Wagner  Electric  Manufacturing  Company. 

Single  Phase  Alternating  Current  Power  Motor. — 1902. 
Wahl  Adding  Machine  Company. 

Adding  Machine. — 1916. 
Wallace,  C.  F.,  and  Tiernan,  Martin  F. 

Chlorinator. — 1922. 
Waterbury  Tool  Company 

Double  Universal  Joint. — 1904. 
Weidlog,  Charles  B. 

Indicator  for  Boring  Machines. — 1906. 
Welsbach  Light  Company. 

Various  Manufactured  Products. — 1901. 
Wentworth.  C.  C. 

Improvements  in  Hydraulic  Rams. — 1903. 
Wetherill,  Henry  Emerson. 

New  Physical  Diagnostic  Instruments. — 1906. 
Wheeler,  George  A. 

Step  Type  Escalator. — 1914. 
White,  J.  J. 

Journal  Box. — 1891. 
Whitehead,  J.  B. . 

"  The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Volt- 
age"  (Paper).— 1918. 
Williams,  Brown  and  Earle. 

Kerosene  Lamp  for  Magic  Lanterns. — 1902. 
Williams,  H.  D.  ;  Hoadley,  H.  G.  ;  Lewis,  E.  C. 

Lever  and  Ratch  Attachment. — 1900. 
Williamson,  E.  D.,  and  Adams,  L.  H. 

"The  Annealing  of  Glass"  (Paper). — 1921. 

Yawman  &  Erbe  Manufacturing  Company. 

Rapid  Roller  Copier. — 1904. 
Young.  C.  D. 

"Locomotive  Superheaters"   (Paper). — 1915. 

Zeek,  Charles  F.,  and  Taussig,  John  H. 

Automatic  Operation  of  Water  Gas  Set. — 1918. 
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CERTIFICATE  OF  MERIT  AWARDS 

1885-1921. 

Bayus,  R.  N. 

Brush  Holder  and  Brusher  for  Dynamos. — 1909. 
Bein,  Emil  J. 

Letter  and  Document  Files. — 1900. 
Bingham,  Eugene  C. 

Viscometer. — 1922. 
Blanton,  E.  a.,  Jr. 

Shaft  Coupling,  Nut  Locks,  Cams,  etc. — 1910. 
Blonck,  W.  a. 

Boiler  Efficiency  Meter. — 1914. 
Blount,  Eugene  L,  and  Taylor,  Warren  H. 

Door  Check. — 1902. 
Branch,  C.  J. 

Electric  Light  Shade. — 1909. 
BuLLARD,  Rear  Admiral  W.  H.  G. 

"The  Application  of  Radio  to  Navigation  Problems"  (Paper). — 1922. 
Byerly,  F.  E. 

Cutter  and  Cutter  Head. — 1893. 

Candee,  C.  H. 

Car  Truck  and  Journal  Bearings. — 1887. 
Cook,  J.  S. 

Self-Lubricating  Journal  Box. — 1898. 

Dempster,  J.  T.  H.;  Fleming,  Richard;  General  Electric  Company;  Stein- 
METZ,  C.  P. 

Magnetic  Lamp. — 1908. 
DeRycke,  J. 

Steam  Separator. — 1894. 
Dodge,  W.  W. 

Wooden  Split  Pulley.— 1885. 
Dunn,  G.  S. 

Automatic  Electric  Brake  Motor. — 1902. 

Ellsworth,  F.  G. 

The  Knudson  and  Ellsworth  Telephone. — 1891. 
Elton  HEAD,  W.  B. 

Nut  Lock.— 1885. 
Etchells,  Harry,  and  Greaves,  H.  A. 

Electric  Arc  Furnace. — 1922. 

Fleming,  Richard;  Dempster,  J.  T.  H. ;  General  Electric  Company;  Stein- 
METZ,  C.  P. 
Magnetic  Lamp. — 1908. 
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General  Electric  Company;  Dempster,  J.  T.  H.r Fleming,  Richard;  Stein- 

METZ,    C.    p. 

Magnetic  Lamp. — 1908. 
Getty,  John  K. 

Bicycle  Support. — 1896. 
GiLsoN,  Emery  G. 

Calorizing  Process. —1918 
Glazier,  John  T.  and  Peter  F. 

Universal  Nozzle. — 1904. 
Gowdey,  J. 

Compartment  Drawer. — 1902. 
Greaves,  H.  A.,  and  Etchells,  Harry. 

Electric  Arc  Furnace. — 1922. 
Greene,  F.  V.  and  M.  A. 

Improvement  in  Windows. — 1892. 

Haines,  R.  B.,  Jr. 

Automatic  Micrometer  Gauge  for  Hot  Metal. — 1896. 
Hallanan,  M. 

Horseshoe  and  Pad. — 1896. 
Hallberg,  J.  H. 

Current  System  for  Trunk  Line  Railways. — 1906. 
Hanson,  Freeman. 

Wood  Turning  Machine. — 1891. 
Harbolsheimer,  J. 

Garbage  Box. — 1894. 
Havard,  Oliver  EL 

Coal  Meter. — 1918. 
Hays,  Charles  and  Joseph. 

CO3  and  Draft  Recorder. — 1920. 
Hepburn,  J.  S. ;  St.  John,  E.  Q.  ;  Jones,  F.  M. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  th^ 

Sarraceniaceae  "  (Paper). — 1921. 
Hill,  Edgar. 

Caliper  Measuring  Device. — 1903. 
Hill,  Myron  F. 

Roller  Bearings. — 1902. 

International  Burglar  Immunity  Co. 
Electric  Protective  Devices. — 1905. 

Jones,  Frank  Morton  ;  Hepburn,  J.  S. ;  St.  John,  E.  Q. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 
Sarraceniaceae  "  (  Paper) . — 1921 . 

KiDDE,  Walter  and  Company. 

Improved  System  of  Detecting  and  Extinguishing  Marine  Fires. — 1922. 
Kinney,  R.  D. 

Internal  Fired  Water  Tube  Boiler.— 1899. 
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Lance,  W.  L. 

Utilizing   Oil   Cloth   Waste— 1888. 
Land,  S. 

Sash  Cord  Fastener. — 1886. 
Landau,  David,  and  Pabr,  Percy  H. 

"A  New  Theory  of  Plate  Springs"  (Paper).— 1920. 

McChesney,  R. 

Improved  in  T-Squarcs.— 1893. 
MacDonald,  Thomas  H. 

Apparatus  for  Recording  Sound. — 1900. 
McIntyre  Company. 

Electric  Wire. — 1893. 
McLauthlin,  Martin  B.,  and  Taylor,  George. 

Household  Garbage  Carbonizer. — 1895. 
Mendenhall,  Charles  £. 

"Aeronautic  Instruments"   (Paper). — 1922. 

Naber,  H.  a. 

Gas  Voltameter. — 1895. 
National  Nutrient  Company. 

Nutrium,  a  new  food  Product. — 1902. 
Neumeyer,  H.  F. 

Spray  Nozzle. — 1895. 

Parr,  Percy  H.,  and  Landau,  David. 

"A  New  Theory  of  Plate  Springs"  (Paper). — 1920. 
Parvin.  a.  B. 

Tele-photo  Lens. — 1895. 
Phelps,  W.  J. 

Hylo-Incandescent  Lamp. — 1903. 
PiCH,  Friedrich. 

Cast  Iron  Brazing. — 1903. 
Pitney,  Arthur  H. 

Postage  Meter. — 1922 

Reagan,  James. 

Improved  Grates. — 1900. 
Ridgway,  E.  B. 

Steam  Hydraulic  Elevator.— 1914. 

RiNN,  J.  J. 

Tent  Fastening. — 1904. 
Robinson,  Cyrus  R. 

Improved  Fire  Nozzle. — 1905. 
Rolin,  Charles  W. 

Adjustable  and  Interchangeable  Grate. — 1918. 
Rowland,  L.  G. 

Automatic  Safety  Device  for  Electric  Circuits. — 1897. 
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Sadtler.  J.  P.  B 

Water  Heater  for  Range  Boilers. — 1900. 
SCHENCK,  W.  T.  Y. 

Improved  Hose  Reels. — 1893. 
Sheaf,  Philip  A. 

Circle  Drawing  Attachment  for  Microscopes. — 19 16. 
Simpson,  W.  L. 

Steam  Separator. — 1894. 
Stein,  F.  J. 

An   Improved  and   Simplified    System   of    Pitman    Phonography. — 1904. 
Steinmetz,  C.  p.;  Dempster,  J.  T  H. ;  Fleming,  Richard;  General  Electric 
Company. 

Magnetic  Lamp. — 1908. 
St.  John,  E.  Q.  ;  Hepburn,  J.  S. ;  Jones,  F.  M. 

Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniaceae  "  ( Paper) . — 1921. 

SWEETLAND,   ErNEST  J. 

Metallic  Filter  Qoth.— 1918. 
SwETT  AND  Lewis  Company. 

Static  Machine  for  X-Ray  Apparatus. — 1899. 

Taylor,  George,  and  McLauthlin,  Martin  B. 

Household  Garbage  Carbonizer. — 1895. 
Taylor,  Warren  H.,  and  Blount,  Eugene  I. 

Door  Check. — 1902. 
Tuckfield,  C.  B. 

Stove  Pipe  Anchor. — 1896. 

Vanier,  G.  p. 

Potash  Bulb. — 1914. 

Warden,  J.  T. 

Improved  Drawing  Board. — 1893. 
Weber,  George  and  William. 

Speaking  Attachment  for  Telephone. — 1894. 
Whinery,  Samuel  Brent. 

Improved  Method  of  Blueprinting. — 1902. 
White,  E.  M. 

Chimney  for  Incandescent  Lamp. — 1898. 
Wickersham,  W. 

Printers*  Quoin. — 1894. 
Wilkes,  M. 

Automatic  Cut-Off  for  Slide  Valve  Engines. — 1889. 

JOHN  SCOTT  MEDAL  AWARDS 

X835-1918. 

Abt,  R. 

System  of  Mountain  Railways. — 1889. 
Acheson,  E.  G. 

"  Carborundum." — 1894. 
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ACHESON,   E.    G. 

Artificial  Graphite. — 1901. 
Adt,  J.  B. 

Tobacco  Machine. — 1901. 
Akeley,  Carl  E. 

Cement-Gun. — 19 1 6. 
Albert,  C.  F. 

Musical  Instruments. — 1901. 
Alger,  H.  C. 

Liquid  Measurer. — 1912. 
Almond,  T.  R. 

Angular  Coupling — 1892. 
Almond,  T  R. 

Flexible  Tube.--i897- 
American  Prismatic  Light  Company. 

Light  Projecting  Glass. — 1901. 
Anderson,  H.  N. 

Gear  Rolling  Machine. — 1915. 
Anderson,  Levi. 

File  Cutting.— 1842. 
Anderson,  Wiluam. 

Apparatus  for  Water  Purification. — 1891. 
AsHFORD,  Henry. 

Boat  Attaching  and  Detaching  Apparatus. — 1883. 
Atkins,  J. 

Self-Raking  Automatic  Reaper  and  Mower. — 1854. 

Atkinson,  J. 

Gas  Engine. — 1889. 

Babbitt,  L 

Axle  Boxes  for  Railway  Cars. — 1840. 
Babbitt,  I. 

Soft  Metal  Boxes.— 1842. 
Baekland,  Leo  H. 

Bakelite.— 1909. 
Baker,  J.  G. 

Pressure  Blower. — 1875. 

Baldwin,  F.   S. 

Caculating  Machine. — 1874. 
Baldwin,  F.  R. 

Boiler  Tube  Cleaner. — 1893. 
Ballentine,  W.  L 

Apparatus  for  Testing  Hardness  and  Density  of  Metal,  etc. — 1908. 
Balzer,  S.  M. 

Device  for  Backing  off  and  Forming  Milling  Cutters. — 1896. 
Bardwell,  John. 

Votometer. — 1901 . 
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\\  \^SKTT,   H. 

(  ompftiiiei, — 1835. 
II  A  rrffKUxm,  B.  C 

f'nfiimfttic  Dif patch  Tube  Apparatus. — 1899. 

( Vflii  O/unttng  and  Wrapping  Machine. — 1914. 
liMK*,  AMMUrr  J, 

twprtrffA  OMti  Engine.— 1895. 

\i\%Ummui  for  the  Cure  of  Stammering. — 1854. 
Mff  AM  If,  (    ;  litvAH,  K.  J. ;  Cross,  C.  F. 
i  nUtiiow  I'odiicts.— 1895. 

tit^'fU*   \i,r  Ascertaining  Latitude. — 1837 

fWM  il¥lt,  JAMICS. 

M^^/l//w  iiandlcd  Cutlery.— 1883. 

\\¥iilt¥i!i^t,  H.  A. 

lOifi^  tSiKijd  Klectric  Generators. — 1909. 
hnt¥t^s,  h.  i.,  }{.,  AND  Bremar,  A. 

^t^i/ifitU^r  for  Mill  Stones. — 1877. 
hNi,  i  hUMk.bmu  A.,  and  Tainter,  Summer. 

A|/|/^ni(u«  for  Recording  Sound. — 1900. 

>>^fUttii  'iVap.— 1884. 

i^hUtinn  Machine. — 180J. 
h^u^^kkku^.   W. 

'^crni  J'r<x)f  Water  Filter.— 1893. 

'  ^i^uiophone. — 1897. 
'  "    A.N,  K.  J.;  Beadle,  C. ;  Cross,  C.  F. 
<  cllulose   Products.— 1895. 

iUvel  Gear  Cutter.--- 1887. 
ii'if.KAM,  Hugo. 

bearing  for  Metal  Planners. — 1882. 
iinuu,  Thomas. 

liitcniational  Money  Machine. — 1917. 
hi  AKtv,  Thomas  W.,  and  Courtknay,  William. 

Reconstructed  Granite.— 1900. 

iii  iCKENSOKRFER,  GK0R(iK  C. 

Typewriting  Machine,     igoi. 

Hl^lMiUTT   BrOTHRRS. 

Klcctrical  Signal  Clock.     1HH3. 

iili)NDKI.,   A'NDRK,   AND    PAAttOWpAKI.   SlMttlDlON. 

HoJophonc  ( ilol)rii.-  - 1  KgH. 
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Bradley,  Andrew. 

Stencil  Machine. — 1902. 
Bramwell,  W.  C. 

Feeding  Machine  for  Fibrous  Material. — 1894. 
Branson,  D.  ;  Thornburgh,  R.  D.  ;  Starr,  J.  E. ;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Brehmer,  Hugo,  and  Heyl,  Henry  Rand. 

Wire  Book  Sewing  Machine. — 1883. 
Bremar,  a.,  and  Behrns,  G.  L.  H. 

Aspirator  for  Mill  Stones. — 1877. 
Bridgman,  H.  L. 

Automatic  Ore  Sampler. — 1893. 
Brill,  J.  A. 

Convertible  Cars,  Traction  Trucks. — ICJ04. 
Brittin,  J.  W.,  AND  Tatham,  B. 

Safety  Catch  for  Elevators. — 1875. 
Brown,  Edward. 

Pyrometers. — 1897. 
Browning,  John  M. 

Automatic   Pistol. — 1906. 
Burger,  H.  J. 

Photo-Polychrome  Printing  Apparatus. — 1903. 
Burrell,  John  H.,  and  Metzler,  C.  E. 

Railway  Signal  Lantern. — 1885. 
Burroughs,  W.  S. 

Calculating  Machine. — 1897. 
Burrows,  Amos  E. 

Feed-Water  Regulator. — 1904. 
Burt,  W.  A. 

Variation  Compass. — 1835. 
Burton,  G.  D. 

Electric  Forging  Device. — 1892. 
Burton,  W.  L. 

Electric   Heater. — 1890. 

Calahan,  E.  a. 

Synchronous  Multiplex  Telegraphy. — 1886. 
Calderhead,  a. 

Looms. — 1840. 
Campbell,  P.  T.,  and  C.  H. 

Apparatus  for  Reconstructing  Milk. — 1904. 
Carleton,  Cyrus,  and  Wilcox,  Charles  H. 

Automatic  Tension  and  Improved  Sewing  Machines. — 1875. 
Carnell,  Charles. 

Brick  Machine. — 1850. 
Carney,  Thos.  ;  Cook,  H.  ;  and  Patterson^^  H.  G.  and  J.  H. 

Cash  Registers. — 1901. 
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Richards,  G.  M. 

Automatic  Fluid  Pressure  Friction  Clutch. — 1897. 

RiKER,  C.  L. 

Lavatory. — 1900. 
RiNGLAND,  Albert,  and  Schoenfuss,  F.  H. 

Portable  Brinell  Meter. — 1917. 
RoBY,  Henry  W. 

Screw  Jack. — 1891. 
Roeder,  J.  R. 

Improvement  in  Windows. — 1892. 
Roper,  Charles. 

Safety  Propellers — 1909. 
Rosendale  Belting  Company. 

Camel  Hair  Belting. — 1893. 
Roussel,  W.  J. 

Cipher  Code  System. — 1902. 
RUSBY,  J.  M. 

"Industrial  Combustible  Gases"  (Paper). — 1914. 

RUSHTON,  K. 

Improvements  in  Trailing  Trucks  for  Locomotives. — 1910 
Ruud,  Edwin. 

Instantaneous  Automatic  Water  Heater. — 1904. 

Schemerhorn,  W.  George. 

Folding  Boat. — 1891. 
Schlink,  Frederick  J. 

Stabilized  Platform  Weighing  Scale. — 1919. 
Schmidt,  Max,  and  Sieber,  Joseph. 

Movable  Sidewalk. — 1894. 
Schmidt,  Henry  J.,  and  Bonnell,  Russell. 

Gate  Valves. — 1901. 
Schoenfuss,  Frank  H.,  and  Ringland,  Albert. 

Portable  Brinell  Meter.— 1917. 
Schreiner,  O.,  and  Lathrop,  E. 

"Organic  Constituents  in  Soils"  (Paper). — 1912. 
Scripture,  E.  W. 

Color  Sense  Tester. — 1903. 
Seitz,  Henry  Jerome. 

Coal  Loading  and  Screening  Machines. — 1904. 
Sharples,  Specialty  Company. 

Super-Centrifuge. — 191 6. 
Shaw,  H.  M. 

Lightning  Arrester. — 1904. 
Shellenbach,  William  L. 

Variable  Speed  Countershaft. — 1903. 
Sholes,  Z.  K.  ;  Fay,  C.  N.  ;  Hochklassen,  H. 

Typewriting  Machine. — 1901. 
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SiEBER,  Joseph,  and  Schmidt,  Max  E. 

Movable  Side- Walk. — 1894. 
Skinner,  Joshua  J. 

"Soil  Aldehydes'*  (Paper). — 1919. 
Snook,  Homer  Clyde. 

X-Ray  System. — 1919. 
Spitzglass,  Jacob  M. 

Republic  Flow  Meter. — 1921. 
Star  Brass  Manufacturing  Company. 

Steam  Gauge. — 1894. 
Stearns  Manufacturing  Company. 

Automatic  High  Speed  Engine. — 1892. 
Stone,  John  Stone. 

"Propagation  of  Electric  Waves  Along  Wires"   (Paper). — 1913. 
Stradung,  George  F. 

"Modern  Theories  of  Magnetism''   (Paper). — 1916. 
Stumpf,  J. 

Una  Flow  Steam  Engine. — 1909. 
SuczEK,  Robert,  and  Kothny,  G.  L. 

Radojet  Air  Pump. — 1920. 

Taintor,  C.  C. 

Positive  Saw-Set. — 1895. 
Taussig,  John  H.,  and  Zeek,  Charles  F. 

Automatic  Operation  of  Water  Gas  Sets. — 1918. 
Teal,  B.  F. 

Anti-friction  Universal  Joint  for  Shafting. — 1909. 
Thomas,  C.  C. 

"Measurement  of  Gases"  (Paper). — 1912. 
Tiernan,  Martin  F.,  and  Wallace,  C.  F. 

Chlorinator. — 1922. 
Toerring,  C.  J. 

Electric  Arc  Lamp. — 1903. 
Townsend,  T.  F. 

Improved  Thermometer  Support. — 1907. 
Tucker,  W.  H. 

Letter  and  Document  Files. — 1900. 
Turner.  W.  V. 

"Locomotive  Air-Brake"   (Paper). — 1911. 
Tutwiler,  C.  C. 

"Recovery  of  Gas  Works  by-Products"  (Paper). — 1915. 

Ulrich,  Frederick  L.,  and  Eberhardt,  H.  E. 

Radial-Duplex  Gang  Cutters. — 1904. 
Underwood,  John,  and  Company. 

Combined  Calculating  and  Typewriting  Machine. — 191 5. 
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Van  Aller,  Tycho. 

Calorizing  Process. — 1918. 
Van  Horn,  William  H.,  and  Kemp,  William  W. 

Kemp  Gas  System. — 1919. 

Waggner,  B.  G. 

Prepayment  Gas  Meter. — 1916. 
Wagner  Electric  Manufacturing  Company. 

Single  Phase  Alternating  Current  Power  Motor. — 1902. 
Wahl  Adding  Machine  Company. 

Adding  Machine. — 191 6. 
Wallace,  C.  F.,  and  Tiernan,  Martin  F. 

Chlorinator. — 1922. 
Waterbury  Tool  Company 

Double  Universal  Joint. — 1904. 
Weidlog,  Charles  B. 

Indicator  for  Boring  Machines. — 1906. 
Welsbach  Light  Company. 

Various  Manufactured  Products. — 1901. 
We  NT  worth.  C.  C. 

Improvements  in  Hydraulic  Rams. — 1903. 
Wetherill,  Henry  Emerson. 

New  Physical  Diagnostic  Instruments. — 1906. 
Wheeler,  George  A. 

Step  Type  Escalator. — 1914. 
White,  J.  J. 

Journal  Box. — 1891. 
Whitehead,  J.  B. . 

"The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Volt- 
age"  (Paper). — 1918. 
Williams,  Brown  and  Earle. 

Kerosene  Lamp  for  Magic  Lanterns. — 1902. 
Williams,  H.  D.  ;  Hoadley,  H.  G.  ;  Lewis,  E.  C. 

Lever  and  Ratch  Attachment. — 1900. 
Williamson,  E.  D.,  and  Adams,  L.  H. 

"The  Annealing  of  Glass"  (Paper). — 1921. 

Yawman  &  Erbe  Manufacturing  Company. 

Rapid  Roller  Copier. — 1904. 
Young.  C.  D. 

"Locomotive  Superheaters"   (Paper). — 1915. 

Zeek,  Charles  F.,  and  Taussig,  John  H. 

Automatic  Operation  of  Water  Gas  Set. — 1918. 
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CERTIFICATE  OF  MERIT  AWARDS 

1885-1921. 

Bayus,  R.  N. 

Brush  Holder  and  Brushcr  for  Dynamos. — 1909. 
Bein,  Emil  J. 

Letter  and  Document  Files. — 1900. 
Bingham,  Eugene  C. 

Viscometer. — 1922. 
Blanton,  E.  a.,  Jr. 

Shaft  Coupling,  Nut  Locks,  Cams,  etc. — 1910. 
Blonck,  W.  a. 

Boiler  Efficiency  Meter. — 1914. 
Blount,  Eugene  L,  and  Taylor,  Warren  H. 

Door  Check. — 1902. 
Branch,  C.  J. 

Electric  Light  Shade. — 1909. 
Bullard,  Rear  Admiral  W.  H.  G. 

"The  Application  of  Radio  to  Navigation  Problems"  (Paper).— 1922. 
Byerly,  F.  E. 

Cutter  and  Cutter  Head. — 1893. 

Candee,  C.  H. 

Car  Truck  and  Journal  Bearings. — 1887. 
Cook,  J.  S. 

Self -Lubricating  Journal  Box. — 1898. 

Dempster,  J.  T.  H.;  Fleming,  Richard;  General  Electric  Company;  Stein- 

METZ,  C.  P. 

Magnetic  Lamp. — 1908. 
DeRycke,  J. 

Steam  Separator. — 1894. 
Dodge,  W.  W. 

Wooden  Split  Pulley.— 1885. 
Dunn,  G.  S. 

Automatic  Electric  Brake  Motor. — 1902. 

Ellsworth,  F.  G. 

The  Knudson  and  Ellsworth  Telephone. — 1891. 
Eltonhead,  W.  B. 

Nut  Lock.— 1885. 
Etchells,  Harry,  and  Greaves,  H.  A. 

Electric  Arc  Furnace. — 1922. 

Fleming,  Richard;  Dempster,  J.  T.  H. ;  General  Electric  Company;  Stein- 
metz,  C.  p. 
Magnetic  Lamp. — 1908. 
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General  Electric  Company;  £)empst£R,  J.  T.  H.,- Fleming,  Richard;  Stein- 

METZ,  C  P. 

Magnetic  Lamp. — 1908. 
Getty,  John  K. 

Bicycle  Support. — 1896. 
GiLSON,  Emery  G. 

Calorizing  Process.  — 1918 
Glazier,  John  T.  and  Peter  F. 

Universal  Nozzle. — 1904. 

GOWDEY,  J. 

Compartment  Drawer. — 1902. 
Greaves,  H.  A.,  and  Etchells,  Harry. 

Electric  Arc  Furnace. — 1922. 
Greene,  F.  V.  and  M.  A. 

Improvement  in  Windows. — 1892. 

Haines,  R.  B.,  Jr. 

Automatic  Micrometer  Gauge  for  Hot  Metal. — 1896. 
Hallanan,  M. 

Horseshoe  and  Pad. — 1896. 
Hallberg,  J.  H. 

Current  System  for  Trunk  Line  Railways. — 1906. 
Hanson,  Freeman. 

Wood  Turning  Machine. — 1891. 
Harbolsheimer,  J. 

Garbage  Box. — 1894. 
Havard,  Oliver  EL 

Coal  Meter. — 1918. 
Hays,  Charles  and  Joseph. 

CO3  and  Draft  Recorder. — 1920. 
Hepburn,  J.  S. ;  St.  John,  E.  Q.  ;  Jones,  F.  M. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  th^ 

Sarraceniaceae  "  (Paper). — 1921. 
Hill,  Edgar. 

Caliper  Measuring  Device. — 1903. 
Hill,  Myron  F. 

Roller  Bearings. — 1902. 

International  Burglar  Immunity  Co. 
Electric  Protective  Devices. — 1905. 

Jones,  Frank  Morton  ;  Hepburn,  J.  S. ;  St.  John,  E.  Q. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 
Sarraceniaceae "  (Paper) . — 1921. 

Kidde,  Walter  and  Company. 

Improved  System  of  Detecting  and  Extinguishing  Marine  Fires. — 1922. 
Kinney,  R.  D. 

Internal  Fired  Water  Tube  Boiler.— 1899. 
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Lance,  W.  L. 

Utilizing  Oil   Cloth   Waste.— 1888. 
Land,  S. 

Sash  Cord  Fastener. — 1886. 
Landau,  David,  and  Pasr,  Percy  H. 

"A  New  Theory  of  Plate  Springs"  (Paper).— 1520. 

McChesney,  R. 

Improved  in  T-Squares. — 1893. 
MacDonald,  Thomas  H. 

Apparatus  for  Recording  Sound. — 1900. 
McIntyre  Company. 

Electric  Wire. — 1893. 
McLauthlin,  Martin  B.,  and  Taylor,  George. 

Household  Garbage  Carbonizer. — 1895. 
Mendenhall^  Charles  £. 

"Aeronautic  Instruments"   (Paper). — 1922. 

Naber,  H.  a. 

Gas  Voltameter. — 1895. 
National  Nutrient  Company. 

Nutrium,  a  new  food  Product. — 1902. 
Neumeyer,  H.  F. 

Spray  Nozzle. — 1895. 

Parr,  Percy  H.,  and  Landau,  David. 

"A  New  Theory  of  Plate  Springs"  (Paper).— 1920. 
Parvin,  a.  B. 

Tele-photo  Lens. — 1895. 
Phelps,  W.  J. 

Hylo-Incandescent  Lamp. — 1903. 
PiCH,  Friedrich. 

Cast  Iron  Brazing. — 1903. 
Pitney,  Arthur  H. 

Postage  Meter. — 1922 

Reagan,  James. 

Improved  Grates. — 1900. 
Ridgway,  E.  B. 

Steam  Hydraulic  Elevator. — 1914. 
RiNN,  J.  J. 

Tent  Fastening. — 1904. 
Robinson,  Cyrus  R. 

Improved  Fire  Nozzle. — 1905. 
Rolin,  Charles  W. 

Adjustable  and  Interchangeable  Grate. — 1918. 
Rowland,  L.  G. 

Automatic  Safety  Device  for  Electric  Circuits. — 1897. 
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Sadtler,  J.  P.  B 

Water  Heater  for  Range  Boilers. — 1900. 
SCHENCK,  W.  T.  Y. 

Improved  Hose  Reels. — 1893. 
Sheaf,  Philip  A. 

Circle  Drawing  Attachment  for  Microscopes. — 19 16. 
Simpson,  W.  L. 

Steam  Separator. — 1894. 
Stein,  F.  J. 

An    Improved   and    Simplifiied    System   of    Pitman    Phonography. — 1904. 
Steinmetz,  C.  P.;  Dempster,  J.  T  H. ;  Fleming,  Richard;  General  Electric 
Company. 

Magnetic  Lamp. — 1908. 
St.  John,  E.  Q.  ;  Hepburn,  J.  S. ;  Jones,  F.  M. 

Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniaceae "  (Paper). — 1921. 
Sweetland,  Ernest  J. 

Metallic  Filter  Qoth.— 1918. 
Swett  and  Lewis  Company. 

Static  Machine  for  X-Ray  Apparatus. — 1899. 

Taylor,  George,  and  McLauthlin,  Martin  B. 

Household  Garbage  Carbonizer. — 1895. 
Taylor,  Warren  H.,  and  Blount,  Eugene  I. 

Door  Check. — 1902. 

TUCKFIELD,  C.  B. 

Stove  Pipe  Anchor. — 1896. 

Vanier,  G.  p. 

Potash  Bulb. — 1914. 

Warden,  J.  T. 

Improved  Drawing  Board. — 1893. 
Weber,  George  and  William. 

Speaking  Attachment  for  Telephone. — 1894, 
Whinerv,  Samuel  Brent. 

Improved  Method  of  Blueprinting. — 1902. 
White,  E.  M. 

Chimney  for  Incandescent  Lamp. — 1898. 

WiCKERSHAM,   W. 

Printers*  Quoin. — 1894. 
Wilkes,  M. 

Automatic  Cut-Off  for  Slide  Valve  Engines. — 1889. 

JOHN  SCOTT  MEDAL  AWARDS 

1835-19 18. 
Abt,  R. 

System  of  Mountain  Railways. — 1889. 

ACHESON,  E.  G. 

"  Carbortindum."— 1894. 
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ACHESON,   E.    G. 

Artificial  Graphite. — 1901. 
Adt,  J.  B. 

Tobacco  Machine. — 1901. 
Akeley,  Carl  E. 

Cement-Gun. — 1916. 
Albert,  C.  F. 

Musical  Instruments. — 1901. 
Alger,  H.  C. 

Liquid  Measurer. — 1912. 
Almond,  T.  R. 

Angular  Coupling — 1892. 
Almond,  T  R. 

Flexible  Tube.—iSg;. 
American   Prismatic  Light  Company. 

Light  Projecting  Glass. — 1901. 
Anderson,  H.  N. 

Gear  Rolling  Machine. — 1915. 
Anderson,  Levi. 

File  Cutting.— 1842. 
Anderson,  Wiluam. 

Apparatus  for  Water  Purification. — 1891. 
AsHFORD,  Henry. 

Boat  Attaching  and  Detaching  Apparatus. — 1883. 
Atkins,  J. 

Self-Raking  Automatic  Reaper  and  Mower. — 1854. 
Atkinson,  J. 

Gas  Engine. — 1889. 

Babbitt,  I. 

Axle  Boxes  for  Railway  Cars. — 1840. 
Babbitt,  I. 

Soft  Metal  Boxes. — 1842. 
Baekland,  Leo  H. 

Bakelite. — 1909. 
Baker,  J.  G. 

Pressure  Blower. — 1875. 
Baldwin,  F.   S. 

Caculating  Machine. — 1874. 
Baldwin,  F.  R. 

Boiler  Tube  Cleaner. — 1893. 
Ballentine,  W.  L 

Apparatus  for  Testing  Hardness  and  Density  of  Metal,  etc. — 1908. 
Balzer,  S.  M. 

Device  for  Backing  off  and  Forming  Milling  Cutters. — 1896. 
Bard  WELL,  John. 

Votometer. — 1901. 
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Bassett,  H. 

Compasses. — 1835. 
Batchellor,  B.  C. 

Pneumatic  Dispatch  Tube  Apparatus. — 1899. 
Batdorf,  C.  S. 

Coin  Counting  and  Wrapping  Machine. — 1914. 
Bates,  Albert  J. 

Improved  Corliss  Engine. — 1895. 
Bates,  Robert. 

Instrument  for  the  Cure  of  Stammering. — 1854. 
Beadle,  C.  ;  Bevan,  E.  J. ;  Cross,  C.  F. 

Cellulose  Poducts. — 1895. 
Bean,  E.  W. 

Device  for  Ascertaining  Latitude. — 1837 
Beecher,  James. 

Hollow  Handled  Cutlery.— 1883. 
Behrend,  B.  a. 

High  Speed  Electric  Generators. — 1909. 
Behrns,  G.  L.  H.,  and  Bremar,  A. 

Aspirator  for  Mill  Stones. — 1877. 
Bell,  Chichester  A.,  and  Tainter,  Summer. 

Apparatus  for  Recording  Sound. — 1900. 
Ben  nor,  Joseph. 

Siphon  Trap. — 1884. 
Ben  nor,  Joseph. 

Knitting  Machine. — 1892. 
Berkefeld,  W. 

Germ  Proof  Water  Filter. — 1893. 
Berliner,  E. 

Gramophone.— 1897. 
Bevan,  E.  J.;  Beadle,  C. ;  Cross,  C.  F. 

Cellulose  Products. — 1895. 
BiLGRAM,  Hugo. 

Bevel  Gear  Cutter. — 1887. 
BiLGRAM,  Hugo. 

Gearing  for  Metal  Planners. — 1882. 
BiLYEU,  Thomas. 

International  Money  Machine. — 1917. 
Blakey,  Thomas  W.,  and  Courtenay,  William. 

Reconstructed  Granite. — 1900. 
Blickensderfer,  George  C. 

Typewriting  Machine.     1901. 
Blodgett  Brothers. 

Electrical  Signal  Clock.— 1883. 
Blondel,  A*ndre,  and  Paarowdaki,  Spiridion. 

Holophone  Globes. — 1898. 
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Bradley,  Andrew. 

Stencil  Machine. — 1902. 
Bramwell,  W.  C. 

Feeding  Machine  for  Fibrous  Material. — 1894. 
Branson,  D.  ;  Thornburgh,  R.  D.  ;  Starr,  J.  E. ;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Brehmer,  Hugo,  and  Heyl,  Henry  Rand. 

Wire  Book  Sewing  Machine. — 1883. 
Bremar,  a.,  and  Behrns,  G.  L.  H. 

Aspirator  for  Mill  Stones. — 1877.  ' 

Bridgman,  H.  L. 

Automatic  Ore  Sampler. — 1893. 
Brill,  J.  A. 

Convertible  Cars,  Traction  Trucks. — HXM- 
Brittin,  J.  W.,  and  Tatham,  B. 

Safety  Catch  for  Elevators. — 1875. 
Brown,  Edward. 

Pyrometers. — 1897. 
Browning,  John  M. 

Automatic   Pistol. — 1906. 
Burger,  H.  J. 

Photo-Polychrome  Printing  Apparatus. — 1903. 
BuRRELL,  John  H.,  and  Metzler,  C.  E. 

Railway  Signal  Lantern. — 1885. 
Burroughs,  W.  S. 

Calculating  Machine. — 1897. 
Burrows,  Amos  E. 

Feed- Water  Regulator. — 1904. 
Burt,  W.  A. 

Variation  Compiass. — 1835. 
Burton,  G.  D. 

Electric  Forging  Device. — 1892. 
Burton,  W.  L. 

Electric   Heater. — 1890. 

Calahan,  E.  a. 

Synchronous  Multiplex  Telegraphy. — 1886. 
Calderhead,  a. 

Looms. — 1840. 
Campbell,  P.  T.,  and  C.  H. 

Apparatus  for  Reconstructing  Milk. — 1904. 
Carleton,  Cyrus,  and  Wilcox,  Charles  H. 

Automatic  Tension  and  Improved  Sewing  Machines. — 1875. 
Carnell,  Ci^arles. 

Brick  Machine. — 1850. 
Carney,  Thos.;  Cook,  H.  ;  and  Patterson^  H.  G.  and  J.  H. 

Cash  Registers. — 190 1. 
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Carroll,  W.  T. 

Non-Metallic  Bearings.— 1896. 
Castner,  H.  Y. 

Apparatus  for  the  Manufacture  of  Sodium  and  Potassium.— 1889. 
Cera  SOLI,  Alberto,  and  Humphrey,  H.  A. 

Hydraulic  Pump. — 1914. 
Chabot,  Cyprien. 

Shoe  Sole  Channelling  Machine. — 1885. 
Chabot,  Cyprien. 

Shoe  Sewing  Machine. — 1885. 
Chabot,  Cyprien. 

Shoe  Sole  Edge  Turning  Machine. — 1885. 
Chabot,  Cyprien. 

Beveled  Rim  Watch  Cases.— 1886. 
Chambers,  C. 

Brick  Machine. — 1875. 
Chambers,  C. 

Book  Folding  and  Pasting  Machine. — 1874. 
Chauvenet,  William. 

Great  Circle   Protractor. — 1857. 
Chenoweth,  a.  C. 

Electric  Conduits. — 1800. 
Chenoweth,  A.  C. 

Steel  Concrete  Foundation  Piles. — 1906. 
Clark,  G.  S. 

Device  for  Safety  Vaults. — 1892. 
Claud,  G.  M. ;  Hess,  G.  A.;  Fouche,  Edmund. 

Process  of  Storing  Explosive  Gases. — 1903. 
Cleborne,  C.  J. 

Bedstead. — 1894. 
Colby,  E.  A. 

Electric  Furnace  for  Melting  Metals. — 1909. 
Colton,  Sabin  W. 

Improved  Locks. — 1848. 
Connet,  Frederick  N.,  and  Jackson,  W.  W. 

Improved  Venturi  Meter. — 1898. 
Cook,  H.  ;  Carney,  T.  ;  Patterson,  H.  G.  &  J.  H. 

Cash  Registers. — 1901. 
Cooper,  Daniel. 

Time  Recorder. — 1898. 
Courtenay,  William,  and  Blakey,  Thomas  W. 

Reconstructed  Granite. — 1900. 
Cowles,  Eugene  H.,  and  Alfred  H. 

Electric   Smelting   Furnace. — 1887. 
Cow  per- Cowles,  Sherard. 

Method  of  Depositing  Metals  on  Metallic  Surfaces. — 1911. 
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Crehore,  a.,  and  Squier,  G.  O. 

Polarizing  Photo-Chronograph. — 1896. 
Cross,  C.  F. ;  Beadle,  Clayton;  Bevan,  E.  J. 

Celluose  Products. — 1895. 
Cross,  W.  A. 

Horizontal  Folding  Door. — 1903. 
Cyclostyle  Company. 

Cyclostyle.— 1888. 

Dale,  John  D. 

Wood  Molding  Machine. — 1857. 
Darling,  J.  D. 

Apparatus  for  Producing  Metals  and  Nitric  Acid  from  Fused  Nitrates. — 
1901. 
Davis,  Job  A. 

Vertical  Feed  for  Sewing  Machine. — 1875. 
Denison,  L.  C. 

Corn  Sheller. — 1839. 
Dietz,  Gustav. 

High  Speed  Photographic  Betwecn-lens  Shutter. — 1909. 
DiLKS,  J. 

Water  Gauges. — 1853. 
Dobbins,  E.  J. 

Daylight  Rod. — 1914. 
Dobbins,  Edward  J.,  and  Moffett,  George. 

Light  Projecting  Glass. — 1901. 
DOBLE,  W.  A. 

Tangential  Water  Wheel — 1904. 
Dock,  H. 

Rivett  Thread  Tool.— 1901. 
Dodge,  J.  M. 

Storage  Structure  for  Coal  and  Analogous  Material. — 1904. 
Dodge,  Wallace  H. 

System  of  Rope  Transmission. — 1891. 
DoERR,  John  H.,  and  Wigmore,  William  H. 

Sleeping  Car.— 1885. 
Dorr,  John  V.  H. 

Hydrometallurgical  Apparatus. — 1916. 
DOWNES,  L.  W. 

Fireproof  Insulated  Wire. — 1905. 
Dressler,  Conrad  d'Huc. 

Tunnel  Kiln. — 1918. 
Duncan,  Joseph  S. 

Addressograph. — 1 903. 
Dunham,  Joseph  M.,  and  McKemmil,  John. 

Metallic   Drawing   Rolls. — 1894. 
Dunn,  B.  W. 

Testing  Machine  for  Measuring  Intensities  of  Impulsive  Forces.— 1898. 
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DURKEE,  G.  B.,  AND  GOLDING,  JOHN   F. 

Expanded  Metal. — 1897. 
DUTTON,  R.  &  Co. 

Mowing  Machine. — 1877. 

Eckstein,  H.  G. 

Feed  Water  Heater.— 1884. 
Edison,  T.  A. 

Mimeograph. — 1889. 
Edson,  J.  B. 

Pressure  Recording  Gauge. — 1894. 
Ehbets,  C.  J. 

Improved  Revolver. — 1890. 
Eldred,  Byron  E. 

Process  for  Flame  Regulation. — 1906. 
Eldridge,  G.  M. 

Electro  Magnetic  Protector  for  Electric  Instruments. — 1884. 
Ellis,  H. 

Combined  Calculating  and  Writing   Machine. — 1909. 
Elmer  and  Little. 

Chronometer. — 1837. 
Emerson,  J. 

Power  Scale. — 1892. 

EWBANK,   T. 

Lead  Pipes. — 1835. 

Faber,  George. 

Magnetic  Water  Gage. — 1853. 
Fahy,  Frank  P. 

Permeameter. — 1918. 
Fawkes,  Joseph  W. 

Steam  Plow. — 1859. 
Fellows,  E.  R. 

Machine  and  Cutter  for  Generating  Gear  Teeth. — 1899. 
Felt,  D.  E. 

Comptometer. — 1890. 
Field,  D.  W.,  and  Spencer,  John  E. 

Damper  Regulator. — 1893. 
Fisher,  Robert  T. 

Improved  Book  and  Letter  Typewriter. — 1899. 
FORTEN,  R.  B. 

Telescope. — 1840. 
FoucHE,  E. ;  Claud,  G.  M.  A.;  Hess,  G.  M. 

Process  for  Storing  Explosive  Gases. — 1902. 
Frahm,  Hermann. 

Speed  Indicator,  Frequency  Teller  and  Revolution  Counter. — 1907. 
Francis,  Jerome  B. 

Tooth  Extractor. — 1860. 
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Frazer,  Persifor. 

Apparatus  for  Quantitative  G>lorimetry. — 1905. 
Fuller,  Fred  L.,  and  Griswald,  George  H. 

Cash  Register  and  Indicator. — 1892. 
Fuller,  J.  E. ;  Branson,  D.  ;  Thornburgh,  R.  D.  ;  Starr,  J.  E. 

Refrigeration  Process. — 1894. 
Furbish,  Zachary  T. 

Ratchet  Tools. — 1904, 

Garrod,  R.  p. 

Annunciators. — 1891. 
Gates,  John. 

Lubricator. — 1888. 
Gibbons,  C.  L. 

Street  Railway  Construction. — 1892. 
Gillespie,  Alfred  J. 

Voting  Machine. — 1902. 
Gliddens,  Carlos;  Sholes,  C.  L. ;  Soule,  S.  W. 

Improved  Typewriter. — 1875. 
Goddard,  K. 

Carriage  Axle. — 1852. 
GoETZ,  G.  M. 

Device  for  Anchoring  Beams. — 1891. 
Goldberg,  H.  E.,  and  Wahl,  J.  C. 

Adding  Machine. — 1916. 

GOLDING,  J.   F.,  AND  DuRKEE,  G.   B. 

Expanded  Metal.— 1897. 
Goldstein,  A. 

Pneumatic  Fire  Alarm  Telegraph  System. — 1895. 
Goodes,  K.  a. 

Sewing  Machine. — 1875. 
Goodwin,  William  Farr. 

Mowing  Machine. — 1879. 
Goodyear,  Robert  B. 

Harness  Motion  for  Power  Looms. — 1875. 
Goodyear,  Robert  B. 

Shuttle  Box  Operating  Mechanism. — 1875. 
Grant,  George  B. 

Calculating  Machine. — 1877. 
Grant,  George  B. 

Calculating  Machine. — 1896. 
Grau,  Philip  J. 

Feed  Water  Purifier  and  Heater.— 1886. 
Greene,  E.  V. 

Apparatus  for  Extracting  Oil  and  Albuminoid  from  Corn. — 1851. 
Grimes,  W.  C. 

Water  Gauge  for  Steam  Boilers. — 185 1. 
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Grimes,  W.  C. 

Smut  Machine. — 1840. 
Griswald,  George  H.,  and  Fuller,  Fred  L. 

Cash  Register  and  Indicator. — 1892. 
Groupe,  a.  V. 

Braiding  Machine. — 1900. 
Guillaume,  C.  E. 

Invar  Alloy. — 1914. 

Hadfield,  Robert. 

Manganese  Steel. — 1891. 
Hahl,  a.  L. 

Pneumatic  Clock. — 1901. 
Haines,  Robert  B.,  Jr. 

Automatic  Micrometer  Rolling  Mill  Plate  Gauge. — 1901. 
Hakewessel,  Rein  hold,  and  Henn,  Edwin  C. 

Automatic  Screw  and  Metal  Working  Machine. — ^^1901. 
Hall,  Thomas. 

Typewriter. — 1 884. 
Hall,  M.  W. 

Duplex  Steam  Pump. — 1886. 
Hallock,  David. 

Weighing  Scale. — 1887. 
Hallowell,  Howard  T. 

Pressed  Steel  Shaft  Hangers. — 1906. 
Hammer,  William  J. 

Apparatus    for    Long    Distance    Phonographic    and    Telephonic    Experi- 
ments.— 1902. 
Hannay,  J.  B.,  AND  Shedlock,  Alfred. 

Lucigen. — 1891. 
Hanson,  Hans,  and  Hart,  Frederick  A. 

Calculating  and  Typewriting  Machine. — 191 5. 
Hardinge,  H.  W. 

Conical   Pebble  Mill. — 1915. 
Haro,  a  Lopex  de. 

Electric  Sea  Compass;  Automatic  Electric  Log  Line. — 1890. 
Hart,  Edward. 

Acid  Container. — 1891. 
Hart,  Frederick  A.,  and  Hanson,  Hans. 

Combined  Calculating  and  Typewriting  Machine. — 1915. 
Hart,  Walter. 

Hoisting  Machine. — 1891. 
Heany,  J.  A. 

Enclosed  Arc  Lamp. — 1904. 
Hectrotte,  a.  G. 

Car  Couping. — 1848. 
Hellings,  J. 

Mail  Bag  Fastener. — 1890. 
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Henn,  E.  C,  and  Hakewessel,  Reinhold. 

Automatic  Screw  and  Metal  Working  Machine. — 1901. 
Heraeus,  W.  C. 

Fused  Quartz  Mercury  Lamp. — 1906. 
Heraeus,  W.  E. 

Improvements  on  the  LeChatelier  Pyrometer. — 1907. 
Herman,  Henry  O. 

Star  Ventilator. — 1902. 
Herr,  H.  a. 

Liquid  Extraction  Apparatus. — 1909. 
Hess,  G.  A.,  Claud,  G.  M.  A.,  Fouche,  E. 

Process  of  Storing  Explosive  Gases. — 1902. 
Hexamer,  C.  J. 

Apparatus  for  Preventing  and  Extinguishing  Fires  in  Grinding  Mills. — 
1888. 
Hevl,  Henry  R.,  and  Brehmer,  Hugo. 

Wire  Book  Sewing  Machine. — 1883. 
Heyl,  Henry  R. 

Wire  Fastened  Paper  Boxes. — 1875. 
Higgins,  a.,  and  Jacobs,  C.  B. 

Alundum  Refractories. — 1909. 
Hill,  T. 

Calculating  Instrument. — 1843. 
HoBSON,  A.  E. 

Hydraulic  Shaping  Press. — 1890. 

HOLCOMB,  A. 

Reflecting  Telescope. — 1835. 
Hopkins,  Edward  P. 

Electric  Arc  Lamp. — 1896. 
Hopkins,  N.  M. 

Pneumatic  Water  Pipe  Cushioning. — 1900. 
Hough,  James,  and  Laughlin,  Samuel. 

Drawing  Tables. — 1900. 
Humphrey,  F.  A. 

Improved  Sawing  Machine  and  Guide. — 1901. 
Humphrey,  H.  A.,  and  Cerasoli,  Alberto. 

Hydraulic  Pump. — 1914. 

HUTCHINS   AND   MaBBITT. 

Tilting  Chair.— 1875. 
Hyatt,  I.  S. 

Purification  of   Water   System. — 1888. 
Hyatt,  J.  W. 

Roller  Bearings. — 1898. 

Ihlder,  J.  D. ;  Smith,  A.  C. ;  Sundh,  August  ;  Otis,  Sidney. 

Electric  Elevator. — 1902. 
Irwin,  John  H. 

Lantern. — 1873. 
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Ives,  Frederick  E. 

Isochromatic  Photography. — 1887, 
Ives,  Frederick  E. 

Projecting  Lantern  and  Appurtenances. — 1890. 
Ives,  Frederick  E. 

Parallax  Stereogram. — 1904. 
Ives,  Frederick  E. 

New  Form  of  Replica  of  Rowland  Diffraction  Grating. — 1905. 
Ives,  Frederick  E. 

Color  Meter. — 1907. 

Jackson,  Walter  W.,  and  Connet,  F.  N. 

Improved  Venturi  Meter. — 1898. 
Jacobs,  C.  B.,  and  Higgins,  A.  C. 

Alundum  Refractories. — 1909. 
Jandus,  William. 

Enclosed  Arc  Lamp. — 1895. 
Jay,  Perrie  Egmond. 

Automatic  Anti-Freezing  Valve. — 1885. 
Jenkins,  C.  F. 

Motion  Pictures  Apparatus. — 1909. 
Jenks,  W. 

Fire  Arms. — 1840. 
Jewell,  M.  R.  ;  Powers,  T.  B.  ;  Kelly,  J.  F. 

Telelectric  Piano  Player. — 1910. 
Johnson,  A.  L. 

Bonding  Joint  for  Electric  Railways. — 1896. 
Johnson,  E.  H. 

Interior  Electric  House  Conduit — 1891. 
Jones,  Alfred  C. 

Shaft  Couplings. — 1842. 
Jones,  Evan  W. 

Underfeed  Mechanical  Stoker — 1904. 
Jones,  H.   P. 

Baling  Machine. — 1901. 
Jones,  J.  R. 

Method  of  and  Apparatus  for  Axle  Rolling. — 1892. 

Kelly,  J.  F. ;  Powers,  T.  B.  ;  Jewell,  M.  R. 

Telelectric  Piano  Player. — 1910. 
Kemble,  B.  H. 

Wheel  Hubs.— 1883. 
Kent,  A.  Atwater. 

Ignition  System  for  Automobiles. — 1914. 
Kite,  J.  S. 

Safety  Beam. — 1840. 
Kneass,  S.  L. 

Injector. — 1901. 
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KOYL,  C.  H. 

Parabolic  Semaphore. — 1889. 
Kurtz,  David  T. 

Cap  Screws  and  Bolts — 1905. 

La  Rue,  S.  H. 

Stove  for  Soft  or  Bituminous  Coal. — 1893. 
Lattig,  J.  W. 

Automatic   Electric   Semaphore   Signal. — 1904. 
Laughlin,  Samuel,  and  Hough,  James. 

Drawing  Tables. — 1900. 
LeClere,  Francis. 

Black  Printing  Process. — 1897. 
LeClere,  Franqs. 

Toothed  Gear  Wheel— 1891. 
Leonard,  H.  W. 

System  of  Motor  Control. — 1902. 
Levy,  M.  and  L.  E. 

Screens  for  Photo-Mechanical  Engraving. — 1897. 
Lewis,  Wilfred;  Tabor,  Harris;  Mumford,  E. 

Molding  Machine. — 1902. 
Lincoln,  P.  M. 

Synchronism  Indicator. — 1902. 
Little  and  Elmer. 

Chronometer. — 1837. 
Loss,  Henrik  V. 

Solid  Steel  Railway  Wheels  Manufactured  by  Hydraulic  Forging  with 
Rolling. — 1904. 
LOVEKIN,  L.  D. 

Device    for    Relieving    Forces    due    to    Inertia    and    Weight    of    Valve 
Gears.-^i9io. 
LowE,  J. 

Spinning  Mule. — 1890. 
Lungren,  Charles  M. 

Incandescent  Gas  Light. — 1892. 

MacCoy,  J.  S. 

Pneumatic  Tool. — 1890. 
McCall,  Thomas  A.,  and  Fillings,  John  H. 

Automatic  Typewriter. — 1917. 
McCauley,  Thomas,  and  Reed,  C.  J. 

Speed- Jack. — 1907. 
McClellan,  Ezra  S. 

Anti-Siphon  Vent. — 1892. 
McCracken,  Edwin  D. 

Insulated  Electrical  Conductors. — 1896. 
McIntire,  C. 

Electric  Wire  Connectors. — 1890. 
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McKee,  M.  a. 

Process  of  Treating  Printing  Plates. — 1912. 
McKemmil,  John,  and  Dunham,  Joseph  M. 

Metallic  Drawing  Rolls. — 1894. 
McMahan,  J. 

Stereotyping  Plate. — 1835. 
McMullen,  John. 

Machine  for  Knitting  Stockings. — 1835. 
Machlet,  George,  and  Reichhelm,  E.  P. 

Apparatus  for  Producing  Fuel  Gas. — 1894. 
McCuRDY,  Arthur  W. 

Apparatus  for  Developing  Photographic  Roll  Prints. — 1904. 
Maddox,  R.  L. 

Substitution  of   Gelatine   for  Collodion  in  Photography. — 1889. 
Mahan,  Francis. 

Measure  Case  Ruler. — 1837. 
Marcy,  L.  J. 

Magic  Lantern. — 1887. 
Marks,  A.  A. 

Artificial  Limbs. — 1889. 
Marsden,  M. 

Corn-pith  Cellulose. — 1896. 
Mason,  A.  J. 

Washer  Punching  Machine. — 1891. 
Mellor,  L.  B. 

Device  for  Measuring  and  Recording  the  Variable  Diameter  of  Tubes. 

1903. 
Mergenthaler,  O. 

Linotype. — 1889. 
Merket,  Luzerne,  and  Thomas,  Almer. 

Tempered    Copper. — 1891. 
Merrick  and  Towne. 

Boring  Machine. — 1840. 
Mershon,  R.  D. 

Compensated  Potential  Indicator. — 1901. 
Metzler,  Christian  E.,  and  Burrell,  John  H. 

Railway  Signal  Lantern. — 1885. 
Meyers,  J.  G. 

Mausoleum. — 1889. 
Meylan,  Eugene,  and  Reckniewski,  Camille  S. 

Electric  Meter. — 1893. 
Miller,  D.  K. 

Self  Locking  Padlock. — 1883. 
Miluau,   Edward. 

Apparatus  for  Analyzing  Fats  and  Oils. — 1896. 
Moffett,  George,  and  Dobbins,  Edward  J. 

Light  Projecting  Glass. — 1901. 
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Moore,  D.  McFarlan. 

Vacuum-tube  Light.— 1909.    ' 
Moore,  Lee  C. 

Wire  Testing  Machine. — 1904. 
Morris,  Henry  G.,  and  Salom,  Pedro  G. 

Electric  Automobile.— -1897. 
Morse,  Everett  F. 

Heat  Gage — 1903. 
Morse,  Everett  F. 

Drive  Chains. — 1901. 
MORSELL,  W.  F.  C. 

Complementary  Color  Designs  and  Crystal  Patterns.— 1894. 

MOSER,  L. 

"  Bohemian  "  Glassware.— 1886. 
MosKOWiTZ,  Morris. 

System  of  Car  Lighting. — 1900. 
Mueller,  H.  C. 

Apparatus  and  Process  for  Manufacturing  Mosaics.— 1898. 
Mumford,  Edgar;  Lewis,  Wilfred;  Tabor,  H. 

Molding  Machine. — 1902. 

Nacke,  Arnold. 

Screw  Cutting  Attachment — 1883. 
Naglee,  H.  M. 

Flat  Bar  or  Edge  Rail  for  Railroad  Curves. — 1842. 
Nernst  Lamp  Company. 

Incandescent  Lamp. — 1906. 
Nichols,  H.  B.,  and  Voynow,  C.  B. 

Cast  Zinc  Joint  for  Rail-Bonding. — 1906. 

Olds,  Calvin, 

Planting  Machine. — 1840. 
Orum,  Morris  L. 

Improved  Lock.— 1885. 
Orum,  Morris  L. 

Mandrel  for  Bending  Metal  Pipes. — 1875. 
Otis,  Sidney;  Smith,  R.  C;  Ihlder,  J.  D. ;  Sundh,  August. 

Electric  Elevator. — 1902. 

OUTERBRIDGE,  A.  E.,  Jr. 

Method  of  Carbonizing  Fabrics  and  Castings  Therefrom. — 1888. 

OUTERBRIDGE,  A.  E.,  Jr. 

Method  for  Investigating  the  Molecular  Physics  of  Cast  Iron. — 1897. 

Paarowdaki,  Spiridion,  and  Blondel,  Andre. 

Holophone  Globes. — 1898. 
Palmer,  B.  F. 

Artificial  Leg. — 1849. 
Palmer,  Frederick;  Reynolds,  J.  R. ;  Tirrell,  J.  P. 

Engine  Stop  and  Speed  Limit  System. — 1906. 
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Parker,  Zebulon. 

Water   Wheel.— 1847. 
Parkinson,  Edward. 

Knitting  Machine. — 1905. 
Parsons,  L.  H. 

Scale  Measure. — 1852. 
Patterson,  H.  G.  ;  Patterson,  J.  G. ;  Carney,  T.  ;  Cook,  H. 

Cash  Registers. — 1901. 
Patterson,  J.  G. ;  Patterson,  H.  G.  ;  Carney,  T.  ;  Cook,  H. 

Cash  Registers. — igoi. 
Payen,  C. 

Chloride  Electrical  Storage  Battery. — 1894. 
Peale,  F. 

Coining  Presses  at  the  United  States  Mint,  Philadelphia. — 1840. 
Pentz,  a.  D. 

Boring  and  Milling  Engine. — 1891. 
Perry,  N.  W. 

Method  of  Series  Electric  Traction. — 1894. 
Pfatischer,  Matthias. 

Variable  Speed  Motors. — 1909. 
Phelps,  L.  J. 

Induction  Telegraph. — 1886. 
Phoenix  Iron  Company. 

Automatic  Cut-Off  Steam  Engine. — 1886. 
PiLLiNGs,  John  H.,  and  McCall,  Thomas  A. 

Automatic  Typewriter. — 1917. 
Pontrichet,  J. 

"  Heliographic  "  Paper. — 1894. 
Poole  and  Company,  J.  Morton. 

Grinding  Metallic  Calendar  Rolls. — 1875. 
Powers,  T.  B.  ;  Jewell,  M.  R.  ;  Kelly,  J.  F. 

Telelectric  Piano  Player. — 1910. 
Pratt  and  Whitney  Company. 

Taps  and  Gauges. — 1883. 
Pratt  and  Whitney  Company. 

System   of    Interchangeable   Cut   Gears. — 1886. 
Prentiss,  H  S. 

Automatic  Calendar. — 1896. 
Priestman,  W.  D.  and  Samuel. 

Steam  Engine. — 1894. 
Prunty,  John  E. 

Relief  Valve.— 1875. 
Prutzman,  a. 

Door  Lock. — 1836. 

Reagan,  J. 

Grate   Bars. — 1908. 
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Receveur,  p.  N. 

Rose  Engine  (Lathe). — 1853. 
Reckniewski,  Camille,  and  Meylan,  Eugene. 

Electric  Meter. — 1893. 
Reddaway,  Frank. 

Camel  Hair  Belting. — 1898. 
Reed,  Charles  J.,  and  McCauley,  Thomas. 

Speed-Jack. — 1906. 

Reichhelm,  £.  P.,  AND  Machlet,  George. 

Apparatus  for  Producing  Fuel  Gases. — 1894. 
Reno,  J.  W. 

Escalator. — 1910. 
Reynolds,  J.  R. ;  Palmer,  Frederick,  S.  ;  Tirrell,  J.  P. 

Engine  Stop  and  Speed  Limit  System. — 1906. 
Rhoads,  J. 

Map  for  the  Blind.— 1840. 
Richards,  J. 

Solder  for  Aluminum. — 1896. 
Richards,  J. 

Balance  for  Testing  White  Metal  Alloys. — 1901. 
Richards,  T.  A. 

Ruling  Machine. — 1890. 
Richardson. 

Eccentric  Door  Spring. — 1840. 
Richardson,  J.  H. 

Signal  Lantern. — 1868. 
Ridgway,  T.  S.,  Jr. 

Transit  Theodolite.— 1839. 
Ridgway,  W.  H. 

Balanced  Crane. — 1890. 

RiEFLER,    SiGMUND. 

Mercurial  Compensation  Pendulum. — 1894. 
Ritchie,  E.  S. 

Improved  Rhumkorff  Coil. — 1860. 
Rites,  F.  M. 

Perfecting  of  Shaft  Governor  System. — 1902. 

ROEDER,  F.  A.,  AND  SpRINGER,  AlFRED. 

Torsion  Balance. — 1891. 

RONDINELLA,   L.    F. 

Photo- Printing  Machine. — 1905. 
Root,  J.  B. 

Spiral  Weld  Tubing. — 1890. 
Roots,  P.  H.  and  F.  M. 

Rotary  Pressure  Blower. — 1875. 
RORER,  T.  J. 

Belting.— 1875. 
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RosENBAUM,  Walter  A. 

Automatic  Hydraulic  Letter  Copying  Press. — 1905. 

Sachs,  J. 

Enclosed  Fuse  Protective  Devices. — 1903. 
Salom,  Pedro  G.,  and  Morris,  Henry  G. 

Electric  Automobile. — 1897. 
Sargent,  C.  E. 

Expansion  Gas  Engine. — 1907. 
Sayen,  H.  L. 

Improved  Roentgen  Ray  Tubes. — 1898. 
Saxton,  J. 

Reflecting  Pyrometer. — 1842. 
Schellenbach,  Wiluam  S. 

System  of  Gearing. — 1902. 
Schmidt,  M.  E. 

Moving  Platform. — 1906. 
ScHoop,  Max  Ulrich. 

Metal  Spraying  Process. — 1917. 
See,  H. 

Hydro-Pneumatic  Ash  Ejector. — 1904. 
Semple,  J.  B. 

Shell  Torch  or  Tracer. — 1905. 
Senneff,  Jacob. 

Eye-Harness  for  Metallic  Heddle. — 1853. 
Severy,  M.  L. 

Printing  Machine. — 1898. 
Seymour,  C. 

Balancer  for  Pulleys,  Fly  Wheels,  etc. — 1878. 
Sexton,  A. 

Slide    Rule. — 1899. 
Shaw,  T. 

Instrument  for  Testing  Ignitible  Gases  in  Mines. — 1889. 
Shaw,  Thomas. 

Gunpowder  Pile  Driver. — 1872. 
Shaw,  Thomas. 

Spiral  Exhaust  Nozzle. — 1877. 
Shaw,  Thomas. 

Friction  Buffer. — 1883. 
Shay,  Ephraim. 

Geared  Locomotive. — 1892. 
Shedlock,  Alfred,  and  Han  nay,  J.  B. 

Lamp  for  Engineering  Uses. — 1891. 
Shimer,  p.  W. 

Combustion  Crucible. — 1901. 
Sholes,  C.  Latham;  Gliddens,  Carlos;  Soule,  Samuel  W. 

Typewriter — 1875. 
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Shore,  A.  F. 

Scleroscope. — 1909. 
Shuman,  F.  S. 

Wired  Glass. — 1894. 
Shuman,  F. 

Concrete  Pile   for  Foundations. — 1904. 
Smith,  R.  C;  Otis,  Sidney;  Ihlder,  J.  D.;  Sundh,  August. 

Electric  Elevator. — 1902. 
SouLE,  Samuel  W.;  Gliddens,  Carlos;  Sholes,  C.  Latham. 

Typewriter. — 1875. 
Speidel,  J.  G. 

Hoisting  Machines. — 1891. 
Spellier,  L.  H. 

Electric  Clock. — 1887. 
Spencer,  J.  E.,  and  Field,  D.  W. 

Damper  Regulator. — 1893. 
Sperry,  E.  a. 

Gyroscope  Compass. — 1914. 
Spielman,  a. 

Cloth  Cutting  Machine. — 1914. 
Spiro,  C. 

Bar  lock  Typewriter. — 1894. 
Spratt,  Orlands  W. 

Mercury  Seal  Trap. — 1885. 
Springer,  Alfred,  and  Roeder,  F.  A. 

Torsion  Balance. — 1891. 
Squier,  G.  O.,  and  Crehore,  A. 

Polarizing  Photo-Chronograph. — 1896. 
Stackhouse,  Thomas  H. 

Diagraph. — 1895. 
Stahlberg,  C. 

Time  Dating  Stamp. — 1891. 
Starr,  J.  E. ;  Branson,  David;  Thornburgh,  R.  D.;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Steinbart,  Alfred,  and  Uehling,  Edward. 

Pneumatic  Pyrometer. — 1898. 
Steinbart,  Alfred,  and  Uehling,  Edward. 

Gas  Composimeter. — 1899. 

StELL WAGON,  H.   S. 

Sounding  Apparatus. — 1848. 
Stieringer,  L. 

Improved  Method  of  Electric  Illumination. — 1902. 
Street,  Clement  F. 

Locomotive  Stoker. — 191 5. 
Strickland,  W. 

Substitution  of  Lime  for  Salt  for  Preserving  Lumber. — 1840. 
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SuNDH,  August;  0ns,  Sidney;  Smith,  A.  C;  Ihlder,  J.  D. 
Electric  Elevator. — 1902. 

SWEETLAND,   ErNEST  J. 

Filter  Press — 1918. 
Swenson,  Magnus. 

Round  Lap  Baling  Cotton  Compress. — 1900. 

Taber,  Harris;  Lewis,  Wilfred;  Mum  ford,  E. 

Molding  Machines. — 1902. 
Tainter,  Summer,  and  Bell,  Chichester,  A. 

Apparatus  for  Recording  Sound. — 1900. 
Talbot,  E. 

Improved  Methods  in  the  Manufacture  of  Steel. — 1908. 
Tatham,  B.,  and  Brittin,  J.  W. 

Safety  Catch  for  Elevators. — 1875. 
Tattersall,  Alfred  R. 

Flour  Mill. — 1917. 
Taylor,  C.  M.,  Jr. 

Absorption  Process  for  Butter  Making. — 1903. 
Teal,  C.  A. 

Portable  Hoist.--i889. 
Thomas,  Almer,  and  Merket,  Luzerne. 

Tempered  Copper. — 1891. 
Thomson,  Elihu. 

Electric  Welding.— 1889. 
Thomson,  Elihu. 

Constant  Current  Arc  Light  Transformer. — 1901. 
Thornburgh,  R.  D.  ;  Starr,  J.  E. ;  Branson,  David;  Fullkk,  J.  E. 

Refrigeration  Process. — 1894. 
Thum,  Charles  D. 

Varnish  Brushes. — 1854. 
Tirrill,  a.  a. 

Voltage  Regulator. — 1910. 
Tirrell,  J.  P. ;  Reynolds,  J.  R. ;  Palmer,  F.  S. 

Engine  Stop  and  Speed  Limit  System. — 1906. 
Townsend,  Isaac. 

Tent  Fastening.— 1885. 
Tweddell,  R.  H. 

Method  of  Applying  Hydraulic  Power  to  Mechanical  Work. — 1894. 
Tyler,  Philos  B. 

Shifting  Gauge  Cock  for  Steam  Boilers. — 1835. 
Tyson,  Charles. 

Machine  to  Unite  Uppers  to  the  Soles  of  Shoes. — 1875. 

Uehling,  Edward,  and  Steinbart,  Alfred. 

Gas  Composimeter. — 1899. 
Uehling,  Edward,  and  Steinbart,  Alfred. 

Pneumatic  Pyrometer. — 1898. 
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Van  Kannel,  T. 

Storm  Door. — i8go. 
Vaucxain,  Samuel  M. 

Truck  Wheel  Centres. — 1891. 

ViLLEROI,   M. 

Telescope. — 1849. 
VoYNOw,  C.  B.,  and  Nichols,  H.  B. 

Cast  Zinc  Joint  for  Rail  Bonding. — 1904. 

Wahl,  J.  C,  AND  Goldberg,  H.  E. 

Adding  Machine. — 1916. 
Wait,  W.  B. 

Machine  for  Tangible  Writing  for  Touch  Reading. — 1900. 
Wale,  George  and  Company. 

Projection  Lantern. — 1875. 
Walsh,  E.  M.  and  Sydney  B. 

Method  of  Making  Large  Objects  from  Pieces  of  Aventurine. — 1902. 
Walsh,  Sydney  B.  and  E.  M. 

Method  of  Making  Large  Objects  from  Pieces  of  Aventurine. — 1902. 
Walter,  L.  H. 

Method  of  Detecting  Electrical  Oscillations. — 1907. 
Walter,  B. 

Electric  Switch. — 1905. 
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D'INVILLIERS,  EDWARD  VINCENT,  Geologist  and  Mining  Engineer.  518  Walnut  Street, 
Philadelphia,  Pennsylvania. 

DISSTON,  WILLIAM  D.,  Manufacturer,  in  care  of  Henry  Disston  &  Sons.  Tacony,  Phila- 
delphia. Pennsylvania. 

DIVEN,  J.  M.,  Secretary,  American  Water  Works  Association,  153  West  71st  Street,  New 
York  City,  New  York. 

DOANE,  JOSEPH  A.,  Chemist,  Pennsy^lvania  Salt  Manufacturing  Company,  and  for  mail, 
1243  Sedgley  Avenue,  Philadelphia,  Pennsylvania. 

DOANE,  SAMUEL  E.,  Chief  Engineer.  National  Lamp  Works  of  the  General  Electric  Com- 
pany. Nela  Park,  Cleveland.  Ohio. 

DODGE,  BIERN,  Consulting  Engineer,  Morris  Building.  Philadelphia,  Pennsylvania. 

DOHERTY,  HENRY  L.,  President,  Cities  Service  Company.  60  Wall  Street,  New  York  City, 
New  York. 

DOLAN,  THOMAS  J.,  Chestnutwold  Farm,  Devon.  Pennsylvania. 

DONALD,  JAMES,  Naval  Architect,  Room  143.  17  Battery  Place,  New  York  City.  New  York. 

DONALD,  WILLIAM,  Chemist  and  Assayer,  Bloomingdale.  New  Jersey. 

DONNELLY.  WILLIAM  T.,  Consulting  Engineer.  Room  930,  17  Battery  Place.  New  York 
City.  New  York. 

DONNER,  WILLIAM  H.,  Manufacturer.  Morris  Building.  Philadelphia.  Pennsylvania. 

DONOHUE,  JOHN  P.,  Coal  Operator.  Coulter  Building.  Greensburg.  Pennsylvania. 

DORNER,  WILLIAM  F.,  25th  Ward  Gas  Works.  Richmond  and  Tioga  Streets,  Philadelphia, 
Pennsylvania. 

DORR,  JOHN  V.  N.,  Metallurgical  and  Chemical  Engineer.  President,  The  Dorr  Conlpany, 
Westport,  Connecticut. 

DOUREDOURE,  BERNARD  L.,  Student.  103  Walnut  Street.  Philadelphia,  Pennsylvania. 

DOUTHIRT,  WALSTEIN,  F.,  Vice  President.  The  United  Gas  Improvement  Company,  Broad 
and  Arch  Streets,  Philadelphia,  Pennsylvania. 

DOW,  HERBERT  H.,  General  Manager.  The  Dow  Chemical  Company.  Midland.  Michigan. 

DOYLE,  WILLIAM  J.,  Contractor  and   Builder.    ISX9  Sansom   Street,   Philadelphia.   Penn- 
sylvania. 
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BPPELSHEIMER,  DANIEL,  JR.,  Chief  Engineer.  419  Broadway,  Middletown,  Ohio. 

ERHART,  WILLIAM  H.,  Manufacturing  Chemist,  8x  Maiden  Lane,  New  York  City,  New  York. 

ERNE,  ALFRED,  Clerk,  William  H.  Homtmann  Company,  5217  Delancey  Street.  Philadelphia, 
Pennsylvania. 

ETTENGBR,  R.  L.,  Consulting  Mechanical  Engineer.  Southern  Railway,  1300  Pennsylvania 
Avenue,  Washington.  D.  C. 

EVANS,  OWEN  BROOKE,   Mechanical  Engineer,  The  United  Gas  Improvement  Company, 

Broad  and  Arch  Streets.  Philadelphia,  Pennsylvania. 
EVANS,  POWELL,  3035  Washington  Avenue,  Philadelphia,  Pennsylvania. 

EVANS,  WAYNE  S.,  Manufacturer  of  Metal  Goods.  4633  Paul  Street,  Frankford.  Philadelphia. 
Pennsylvania. 

EVE,  A.  S.,  Professor  of  Physics.  Magill  University.  Montreal,  Canada. 

EYANSON,  J.  EDWARD,  307  South  loth  Street,  Philadelphia,  Pennsylvania. 

FABRY,  CHARLES,  Professor  of  Physics.  University  of  Paris,  x  Rue  Victor-Cousin,  Paris  (5^) 
Prance. 

FAHRIG,  ERNEST,  Mining  Engineer.  Appalachian  Range,  North  Carolina. 

FAIRCHILD,  S.  E.,  JR.,  Civil  and  Mining  Engineer,  Land  Title  Building,  Philadelphia,  Penn- 
sylvania. 

FALEIENAU,  ARTHUR,  Industrial  Engineer,  91  x  Park  Avenue,  New  York  City,  New  York. 

FARNUM,  WILLIAM  C,  Mechanical  Engineer,  59  Mt.  Vernon  Street.  Fitchburg.  Massa- 
chusetts. 

FARRAND,  DUDLEY,  Assistant  to  the  President,  Public  Service  Corporation  of  New  Jersey, 
80  Park  Place,  Newark,  New  Jersey. 

FAUGHT,  Dr.  L.  ASHLEY,  Professor  of  Operative  Dentistry.  Philadelphia  Dental  College. 
Temple  University,  and  for  mail.  Medical  Arts  Building.  Philadelphia,  Pennsylvania. 

FEARING,  FREDERICK  C,  Consulting  Engineer,  3ii3  Delancey  Place,  Philadelphia, 
Pennsylvania. 

FEARON,  CHARLES,  Banker,  333  Chestnut  Street,  Philadelphia,  Pennsylvania. 

FEBIGER,  C.  C,  3431  Powelton  Avenue,  Philadelphia,  Pennsylvania. 

FELLOWS,  E.  R.,  President  and  General  Manager,  The  Fellows  Gear  Shaper  Company.  Spring- 
field, Vermont. 

FELS,  MAURICE,  4305  Spruce  Street,  Philadelphia,  Pennsylvania. 

FELS,  SAMteL  S.,  Soap  Manufacturer,  39th  and  Walnut  Streets.  Philadelphia.  Pennsylvania. 

FELTON,  EDGAR  CONWAY,  President,  Pennsylvania  Steel  Company,  and  for  mail,  Haver- 
ford,  Pennsylvania. 

FELTON,  JOHN  G.,  Manager.  Wisconsin- Minnesota  Light  and  Power  Company.  La  Crosse. 
Wisconsin. 

FELTON,  SAMUEL  M.,  President,  Chicago  Great  Western  Railway.  11  si  Peoples  Gas  Build- 
ing. Chicago,  Illinois. 

FERGUSON,  LOUIS   A.,   Vice   President   and    Electrical    Engineer.    Commonwealth    Edison 

Company,  Box  767. 73  West  Adams  Street.  Chicago,  Illinois. 
FERGUSON,  WALTER  B.,  436  School  Lane.  Germantown,  Philadelphia,  Pennsylvania. 

FERNALD,  ROBERT  HEYWOOD,  Whitney  Professor  of  Dynamical  Engineering,  Mechanical 
Engineering  Department,  University  of  Pennsylvania,  Philadelphia,  Pennsylvania. 

FERNANDEZ,  GUY  D.,  Electrical  Engineer,  Haddon  Heights.  New  Jersey. 

FERREE,  Dr.  C.  E.,  Teacher.  Bryn  Mawr  College,  Bryn  Mawr,  Pennsylvania. 

FINKBINER.  E.  W.,  Representative,  E.  P.  Houghton  Company,  and  for  mail,  307  Market 
Street,  Newark,  New  Jersey. 

FINLEY,  W.  H..  President,  C.  &  N.  W.  Railway  Company,  and  for  mail,  412  N.  Washington 
Street,  Wheaton,  Illinois. 

FISHER,  E.  C,  Vice  President  and  General  Manager,  The  Wilkes  Boiler  Company,  and  for 
mail,  308  North  Jefferson  Avenue,  Saginaw,  Michigan. 

FISHER,  THOMAS,  General  Manager,  Berwind  White  Coal  Mining  Company,  iioo  Commer- 
cial Trust  Building,  Philadelphia,  Pennsylvania. 

FITTS,  J[AMES  LOGAN,  Mechanical  Engineer,  in  care  of  Warren  Webster  and  Company. 
Point  and  Pearl  Streets,  Camden,  New  Jersey. 

FITZ,  E.  M.,  Electrical  Engineer,  Room  6zi,  New  First  National  Bank  Bldg.,  Columbus,  Ohio. 

FITZGERALD,  FRANCIS  A.  J.,  Consulting  Engineer  and  President,  The  Fitzgerald  Laboratories, 
Niagara  Palls,  New  York. 

FITZMAURICE,  WILLIAM  J.,  JR.,  Civil  Engineer,  747  Marlyn  Road.  Philadelphia,  Penn- 
sylvania. 
FLANAGAN,  CHARLES  L.,  Insurance,  Riverton,  New  Jersey. 
FLANAGAN,  LOUIS  A.,  Riverton,  New  Jersey. 

FLANDERS,  RALPH  E.,  Manager,  Jones  and  Lamson  Machine  Company,  and  for  mail, 
41  Pleasant  Street,  Springfield,  Vermont. 
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GESELL,  W.  H.,  Chemical  "Eomneer  and  Manager.  Lehn  and  Pink,  Incorporated,  Bloomfield. 
New  Jersey,  and  for  mail.    35  Christopher  Street,  Montclair,  New  Jersey. 

GEST,  WILLIAM  P.,  President,  Fidelity  Trust  Company,  327  Chestnut  Street,  Philadelphia, 
Pennsylvania. 

GBTMAN,  Dr.  FREDERICK  H.,  Chemist,  Hillside  Laboratory,  SUmford,  Connecticut. 

GFRORER,  A.  H.»  Engineer,  The  Automatic  Transportation  Company.  2933-65  Main  Street, 
Buffalo.  New  York. 

GHERARDI,  BANCROFT,  Engineer  of  Plant.  American  Telephone  and  Telegraph  Company, 
1 95  Broadway,  New  York  City.  New  York. 

GIBBS,  A.  E.,  Chemist,  Pennsylvania  Salt  Manufacturing  Company,  Widener  Building,  Phila- 
delphia. Pennsylvania. 

GIBBS,  E.  L.,  Inspector,  Interstate  Commerce  Commission,  and    for  mail,    2004  Herschell 
Street.  Jacksonville,  Florida. 

GIBBS,  WEBB  L.,  Lubricating  Engineer,  7734  South  Shore  Drive.  Chicago.  Illinois. 

GIBSON,  J.  J.,  District  Manager,  Westinghouse  Electric  and  Manufacturing  Company.  165 
Broadway.  New  York  City,  New  York. 

GILBRETH,  FRANK  E.,  Consulting  Engineer,  68  Eagle  Rock  Way,  Montclair,  New  Jersey. 

GILCHRIST,  JOHN  F.,  Vice  President.  Commonwealth  Edison  Company,  Edison  Building. 
Chicago.  Illinois. 

GILL,  JOHN  D.,  Chemical  Engineer,  Atlantic  Refining  Company,  3144  Passyunk  Avenue, 
Philadelphia,  Pennsylvania. 

GILLMOR,  R.  E.,  Electrical  Engineer,  Van  Rensselaer  Avenue.  Stamford,  Connecticut. 

GILPIN,  FRANCIS  ^.,  Gas  Engineer,  22  Bdgemont  Avenue,  Summit,  New  Jersey. 

GITTLESON,  FRANK,  Violinist,  28  E.  Mt.  Vernon  Place.  Baltimore,  Maryland. 

GLENDINNING,  ROBERT  E.,  Banker.  400  Chestnut  Street,  Philadelphia,  Pennsylvania. 

GLOVER,  HENRY,  Manufacturer,  3123  Midvale  Avenue,  Philadelphia,  Pennsylvania. 

GLOVER,  ROLFE  E.,  JR.',  Chemist.  811  American  National  Bank  Building,  Richmond.  Vir- 
ginia. 

GOLDBAUM,  JACOB,  S.,  Research  Chemist,  4234  Spruce  Street,  Philadelphia.  Pennsylvania. 

GOLDSCHMIDT,  V.,  Professor,  Heidelberg  University,  and  for  mail,   Gaisberg  Strasse  9. 
Heidelberg,  Germany. 

GOLDSMITH,  EDWARD,  Retired  Chemist,  658  North  loth  Street,  Philadelphia,  Pennsylvania. 

GOLDSMITH,  EDWIN    M.,    Manufacturer,    Friedberger-Aaron    Manufacturing     Company, 
Logan  Station.  Philadelphia,  Pennsylvania. 

GOMBERG,  MOSES,  Professor  of  Chemistry,  725  Oxford  Road.  Ann  Arbor,  Michigan. 

GOODSPEED,  ARTHUR  W.,  Professor  of  Physics,  University  of  Pennsylvania,  PhiUdelphia, 
Pennsylvania. 

GOODWIN,  HAROLD  JR.,  Electrical  Engineer,  3Q27  Locust  Street.  Philadelphia,Pennsylvania. 

GORDON,  HUGH  S.,  Mining  Engineer,  xo  Nevill  Court.  London.  England. 

GRAFTON,  E.  H.,  Chief  Chemist,  Quaker  City  Rubber  Company,  Wissinoming,  Philadelphia. 
Pennsylvania. 

GRAHAM,  WALTER  F.,  Metallurgist.  11  Laurel  Street,  Hartford,  Connecticut. 

GRAHAM,  W.M.,  Bookkeeper,  113  North  19th  Street,  Philadelphia,  Pennsylvania. 

GRANBERY,  J.  H.,  Civil  Engineer,  234  W.  21st  Street,  New  York  City,  New  York. 

GRAVELL,  J.  H.f  President,  American  Chemical  Paint  Company,  11 26  South  Eleventh  Street, 
Philadelphia,  Pennsylvania. 

GREEN,  GEORGE  ROSS,  Electrical  Engineer.  Philadelphia  Electric  Company,  1000  Chestnut 
Street.  Philadelphia,  Pennsylvania. 

GREENE,  ARTHUR  M.,  JR.,  Professor  of    Mechanical    Engineering,  Princeton    University, 

Princeton,  N.  J. 

GREENWOOD,  RICHARD,  Acting  Superintendent,  121 2  Allengrove  Street,  Prankford,  Phila- 
delphia, Pennsylvania. 

GREENWOOD.  TALMA  TEMPLE,  Research  Engineer  and  Patent  Solicitor,  40  Court  Street, 
Boston,  Massachusetts,  and  for  mail.  East  Templeton,  Massachusetts. 

GRIBBEL,  JOHN,  Gas  Meter  Manufacturer,  15 13  Race  Street,  Philadelphia,  Pennsylvania. 

GRIBBEL,  W.  GRIFFIN,  Gas  Meter  Manufacturer,  15x3  Race  Street,  Philadelphia,    Penn- 
sylvania. 

GRIEST,  Major  THOMAS  H.,  Civil  Engineer.  The  Bell  Telephone  Company  of  Pennsylvania, 
261  North  Broad  Street,  Philadelphia,  Pennsylvania. 

GRIFFIN,  FRANK  H.,  Chief  Chemist.  Viscose  Company,  Marcus  Hook.  Pennsylvania. 

GRIFFIN,  MARTIN  L.,  Chemist,   Mt.  Hope  Finishing  Company,   North  Dighton.    Massa- 
chusetts. 
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HAX7PT,  Profestor  LEWIS  M.,  Consulting  Engineer.  Cynwyd.  Pennsylvania. 

HAWKINS,  J.  DAWSON,  Metallurgist.  Colorado  Springs.  Colorado. 

HAWKSWORTH,  FRANKLIN  G.,  Dentist,  314  North  13th  Street,  Philadelphia.  Pennsylvania. 

HATWARD,  NATHAN,  President.  American  Dredging  Company,  Consulting  Engineer.  The 
Bell  Telephone  Company  of  Pennsylvania,  308  Chestnut  Street,  Philadelphia,  Penn- 
sylvania. 

HAZEN,  ALLEN,  Consulting  Civil  Engineer,  4and  Street  Building.  New  York  City,  New  York. 

HEILMAN,  D.  B.,  Safety  Engineer.  P.  O.  Box  453,  Reading,  Pennsylvania. 

HETTMANN,  EDWARD,  Electrical  Engineer,  Fairmount  Hotel,  3595  Boulevard,  Jersey  City, 
New  Jersey. 

HELME,  WILLIAM  E.,  Manufacturer.  1339  Cherry  Street.  Philadelphia.  Pennsylvania. 

HENSON,  EDWARD  FRANCIS,  Lumber  Merchant,  921  North  Delaware  Avenue.  Phila- 
delphia, Pennsylvania. 

HEPBURN,  Dr.  JOSEPH  SAMT7EL,  Biological  Chemist,  Hering  Laboratory,  Hahneman  Med- 
ical College,  Philadelphia,  Pennsylvania. 

HERING, Dr. CARL,  Consulting  Electrical  Engineer.  131 7  Spruce  Street,  Philadelphia,  Penn- 
sylvania. 

HERING,  Dr.  RUDOLPH,  Consulting  Engineer,  i  West  70th  Street.  New  York  City, 
New  York. 

HERJNG,  WALTER  E.,  President.  The  Globe  Ticket  Company,  iia  North  lath  Street.  Phila- 
delphia. Pennsylvania. 

HERR,  EDWIN  M.,  President,  Westinghouse  Electric  and  Manufacturing  Company,  and  for 
mail.  140  Hutchinson  Avenue,  Bdgewood  Park,  Pennsylvania. 

HERRESHOFF,  NATHANAEL  GREENE,  Naval  Architect  and  Marine  Engineer.  Herreshoff 
Manufacturing  Company,  Bristol,  Rhode  Island. 

HERSAM,  ERNEST  A.,  Professor  of  Metallurgy,  Massachusetts  Institute  of  Technology, 
Cambridge  39.  Massachusetts. 

HERTY.  Dr.  CHARLES  H.,  Chemist,  x  Madison  Avenue.  New  York  City.  New  York. 
HESS,  WALTER  G.,  Paint  Manufacturer.  4635  Walnut  Street.  Philadelphia.  Pennsylvania. 
HETZEL,  FREDERIC  V.,  Mechanical  Engineer.  P.  O.  Box  366.  West  Chester,  Pennsylvania. 
HEZAMER,  CHARLES  A.,  Civil  Engineer,  Bullitt  Building.  Philadelphia,  Pennsylvania. 

HICKS.  THOMAS  W.,  Manufacturer  of  Farm  Implements,  4516  Fremont  Avenue.  South 
Minneapolis.  Minnesota. 

HILL,  JOHN  W.,  Consulting  Engineer.  Rooms  45-46,  Bodmann  Building,  621  Main  Street, 
Cincinnatti.  Ohio. 

HILL,  ROY  LINDEN,  Chemist,  619  East  Broad  Street,  Tamaqua,  Pennsylvania. 

HIRES,  CHARLES  E.,  Manufacturing  Chemist.  306  South  24th  Street.  Philadelphia.  Penn- 
sylvania. 

HITCHCOCK,  Dr.  FANNY  R.  M.,  4038  Walnut  Street.  Philadelphia.  Pennsylvania. 

HITCHINS.  ALFRED  B.,  Research  Chemist,  in  care  of  Ansco  Company.  Research  Laboratory, 
Bingnamton.  New  York. 

HOADLEY,  ANTHONY  DE  H.,  Student.  Union  College.  Schenectady,  New  York. 

HOADLEY,  Professor  GEORGE  A.,  (Retired).  Swarthmore.  Pennsylvania. 

HOFSTETTER,  GEORGE,  Blank  Book  Maker,  Lithographer,  247-53  South  American  Street. 
Philadelphia.  Pennsylvania. 

HOLLAND,  WALTER  E.,  Research  Engineer,  Philadelphia  Storage  Battery  Company. 
Ontario  and  C  Streets,  Philadelphia,  Pennsylvania. 

HOLLANDER,  CHARLES  S.,  Chemist  and  Chemical  Engineer,  in  care  of  Rohm  and  Haas 
Company,  Bristol,  Pennsylvania. 

HOLLISTER,  S.  C,  Civil  Engineer.  Light  HoUister  and  Ferguson.  Land  Title  Building.  Phila- 
delphia,   Pennsylvania. 
HOLMES,  GEORGE  R.,  Technical  Journalist.  135  Garrison  Avenue,  Jersey  City,  New  Jersey. 

HOLST,  L.  J.  R.,  Mechanical  Engineer,  6035  Carpenter  Street,  Philadelphia.  Pennsylvania. 

HONAMAN,  R.  KARL,  Electrical  Engineer,  Development  and  Research  Department,  Ameri- 
can Telephone  and  Telegraph  Company,  I9S  Broadway,  New  York  City.  New  York. 

HOOBIER,  SAMUEL  C,  Chemist  and  Sugar  Refiner.  82  Remsen  Street,  Brooklyn,  New  York. 

HOOPES,  PENROSE  R.,  Draftman,  in  care  of  Lorenz  and  Lorenz,  60  Prospect  Street.  Hartford. 

Connecticut. 
HOPPIN,  William,  internal  Combustion  Engineer.    Address  unknown. 

HORN,  Dr.  DAVID  W.,  Chemist.  616  Montgomery  Avenue,  Bryn  Mawr,  Pennsylvania. 

HORN,  FRANKLIN  S.,  Lunch  Room  Proprietor.  151 5  Arch  Street.  Philadelphia,  Pennsylvania. 

HORNSEY,  JOHN  W.,  Consulting  Engineer,  "The  Cakes."  Norton  near  Sheffield.  England. 

HORSTMANN,  W.,  President,  Wm.  H.  Horstmann  and  Company.  5th  and  Cherry  Streets. 

Philadelphia.  Pennsylvania. 
HORTON,  ROBERT  E.,  Consulting  Hydraulic  Engineer,  R.  F.  D.  No.  i,  Voorheesville,  New 

York. 
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JOHNSON,  A.  L.,  Vice  President  and  General  Manager,  Corrugated  Bar  Company,  #03  Mutual 
Life  Building,  Buffalo,  New  York. 

JOHNSON,  JAMBS  CURTIS,  General  Superintendent  of  Transportation,  Pennsylvania 
Railroad  Company.  Broad  Street  Station,  Philadelphia,  Pennsylvania. 

JOHNSON,  ERNEST  EDWARD,  Professor  of  Physics.  Northeast  High  School,  and  for  mail. 
201  W.  Ontario  Street.  Philadelphia,  Pennsylvania. 

JOHNSON,  WALTER  H.,  First  Vice  President  Philadelphia  Electric  Company,  looo  Chestnut 
Street,  Philadelphia,  Pennsylvania. 

JONES,  JONATHAN,  Engineer,  Manager  McClintic-Marshall  Products  Company,  Tatangar 
B.N.  Railway,  India. 

JONES,  JONATHAN  R.,  Iron  and  Steel  Manufacturer,  x8oo  Widener  Bldg..  Philadelphia. 
Pennsylvania. 

JONES,  JULIAN  D.,  Superintendent.  Telegraph  and  Signals.  Eastern  Region.  Pennsylvania 
System.  Room  152,  Broad  Street  Station.  Philadelphia,  Pennsylvacia. 

JONES,  W.  CLYDE,  Attomey-at-Law,  105  West  Monroe  Street,  Chicago,  Illinois. 

JUNKERSFELD,  P.,  Engineer  and  General  Supervisor  in  Electric  Supply  Business,  in  care  of 
McClellen  and  Junkersfeld.  Incorporated.  45  William  Street,  New  York  City,  New  York. 

JUSTI,  HENRY  D.,  Manufacturer,  33nd  and  Spring  Garden  Sts.,  Philadelphia,  Pennsylvania. 

JUSTI,  HENRY  M.,  33nd  and  Spring  Garden  Sts..  Philadelphia,  Pennsylvania. 

BIABAKJIAN,  Dr.  D.  H.,  Assistant  Professor  of  Physics.  University  of  Pennsylvania,  Phila- 
delphia, Pennsylvania. 

KALTENTHALER,  H.  J.,  Manufacturer  of  Steam  Specialties,  6457  Woodbine  Ave.,  Overbrook, 
Philadelphia,  Pennsylvania. 

KARRER,  ENOCH,  Physicist,  Nela  Research  Laboratory,  Nela  Park,  Cleveland,  Ohio. 

KAUFMAN,  H.  M.«  General  Manager,  Mutual  Chemical: Company  of  America,  no  William 
Street.  New  York  City.  New  York. 

KEBLER,  LEONARD,  President,  Ward  Leonard  Electric  Company,  Mt.  Vernon,  New  York 
and  for  mail,  Avon  Road,  Bronxville,  New  York. 

KEITH,  C.  P.,  in  care  of  W.  G.  Peters.  69  Van  Antwerp  Road,  Schenectady,  New  York. 

E1ELLER,E.E.,  Engineer  and  Manufacturer,  717  Mt.  Hope  Avenue,  Rochester,  New  York. 

KELLER,  HARRY  F.,  Educator  and  Chemist,  103  W.  Upsal  Street,  Germantown,  Philadelphia. 
Pennsylvania. 

KELLEY,  Dr.  GEORGE  L.,  Research  Chemist,  6804  McCallum  Street.  Philadelphia.  Pennsyl- 
vania. 

KELLOGG,  HOSFORD  D.,  Manager.  The  H.  B.  Smith  Company,  X7th  and  Arch  Streets. 
Philadelphia.  Pennsylvania. 

KELLY,  JOHN   FORREST,    Electrical    Engineer,    284   West    Housatonic   Street,    Pittsfield, 

Massachusetts. 
KEMMERER,  M.  S.,  Coal  Merchant,  Mauch  Chunk,  Pennsylvania. 

KENNEDY,  FRANK  G.,  JR.,  President,  Logan  Iron  and  Steel  Company,  1218  Stephen  Girard 

Building,  and  for  mail,  2043  Spruce  Street,  Philadelphia,  Pennsylvania. 
KENNEDY,  J.  J.,  Consulting  Engineer,  52  Broadway,  New  York  City,  New  York. 

KENNEDY,  M.  C,  Vice  President,  Pennsylvania  Railroad  Company,  Broad  Street  Station, 
Philadelphia,  Pennsylvania. 

KENNELLY,  Dr.  A.  E.,  Professor  of  Electrical  Engineering.  Harvard  University,  Cambridge, 

Massachusetts. 
ElENT,  A.  ATWATER,  Manufacturer,  Ardmore,  Pennsylvania. 

KENT,  S.  LEONARD,  JR.,  Hydro-Electrics.  Manayunk,  Philadelphia,  Pennsylvania. 
ElERLIN,  W.  D.,  Secretary  and  Treasurer,  Camden  Forge  Company,  Camden,  New  Jersey. 
KERR,  WILLIAM  M.,  Manufacturer,  142 1  Chestnut  Street,  Philadelphia,  Pennsylvania. 

KERSHNER,  JEFFERSON  E.,  Professor  of  Mathematics  and  Physics.  Franklin  and  Marshall 
College,  and  for  mail,  445  West  Chestnut  Street,  Lancaster,  Pennsylvania. 

KETCHAM,  O.  W.,  Manufacturer  of  Architectural  Terra  Cotta,  24  South  Seventh  Street, 
Philadelphia,  Pennsylvania. 

KETTERLINUS,  J.  L.,  Lithographer,  4th  and  Arch  Streets,  Philadelphia,  Pennsylvania. 
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INTRODUCTION 

The  physical  phenomena  of  the  earth's  atmosphere  are 
exceedingly  numerous  and  of  great  importance.  Nevertheless, 
the  explanations,  even  of  those  well  imderstood,  still  remain 
scattered  through  many  books  and  numerous  journals.  Per- 
haps this  is  because  some  of  the  phenomena  have  never  been 
explained,  and  others  but  imperfectly  so,  but,  however  that 
may  be,  it  is  obvious  that  an  orderly  assemblage  of  all  those 
facts  and  theories  that  together  might  be  called  the  Physics 
of  the  Air  would  be  exceedingly  helpful  to  the  student  of  at- 
mospherics. An  attempt  to  serve  this  useful  purpose,  begun 
i;i  a  course  of  lectures  at  the  San  Diego  Aviation  School 
(Rockwell  Field)  in  1914,  led  to  the  production  of  the  following 
chapters — revised  and  reprinted  from  the  Journal  of  The 
Franklin  Institute,  191 7,  1918,  1919,  1920. 

The  author  begs  to  express  his  indebtedness  to  Prof.  C.  F. 
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KuHN,  C.  Hartman,  1896-1905 
Lambert,  Wm.  H.,  1906 
Lesley,  Robert  W.,  1913- 
Le  Van,  W.  Barnet,  1864-1876 
Levy,  Louis  E.,  1903- 191 5 
Lewis,  Enoch,  1868-1894 
Lewis,  Harvey,  1824- 1827 
Lewis,  Mordecai  D.,  1828- 1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834- 1836 
LiNNARD,  James  M.,  1836-1838 
LiNviLLE,  J.  Hayes,  1868 
Longstreth,  Charles,  1903- 1907 
Longstreth,    Edward,    1868- 1870, 

1895-1897 
Loud,  Thomas,  1829-1831 
Love,  William  H.,  1859 
Lucas,  John,  1888-1894 
Lukens,  Isaiah,  1828 
LuKENs,  Jawood,  1902-1908 
Lyman,  Benjamin  S.,  1901-1902 
Mc Alpine,  James,  1825-1828 
McCaffrey,  E.  V.,  1910- 
McCambridge,  Richard,  1876 
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MANAGERS— (Continued) 


Sellers,  Coleman,  1862- 1866,  1875- 

190S 
Sellers,  Coleman,  Jr.,  1906-1911 

Sellers,  William,   1857- 1861,   1867- 

1892 
Shain,  Charles  J.,  1884-1887 
Shinn,  Earle,  1836-1837 
Sloan,  Samuel,  1864 
Smith,  Charles  E.,  1852-1855 
Smith,  Haseltine,  1922- 
Souder,  Jacob,  1828 
Spangler,  Henrv  W.,  1891-1893 
Stevenson,  William,  Jr.,  1828 
Stewart,  Thomas  S.,  1842-1850, 

1852-1863 
Strickland,  William,  1828 
Struthers,  John,  1827-1849 
Taber,  George,  1839- 1842 
Tatham,   William   P.,    1870-1878, 

1886-1887 
Thompson,  Ambrose  W.,   1839-1843 
Thomson,  Elihu,  1878- 1881 
Thorne,  William  H.,  1881-1897 
Thornley,  John,  185 i 

TiLGHMAN,    BeNJ.    C,    187I-1875 

ToppAN,  Charles,  1831-1832 
TowNE,  John  H.,  1840-1857,  1869 
TowNSEND,  Edward  Y.,  1866-1867 
Tracy,  Eliashib,  1851 
Trautwine,    John    C,    1834,    1844, 

1852-1857 
Trautwine,  John   C,  Jr.,  1891-1895 
Tre(X),  Charles  B..  1837-1846 
Trevor,  John  B.,  1832 
Troth,  Henry,  1837-1841 
Tryson,  George  W.,  1831-1833 
TiTwiLER,  C.  C,  1920- 
Tyler.  Ki.'fus,  1826-1837 
Vat  CLAIN,   Sami.el  M.,  1898,  1906 
Vaux,  Gkokgr,  Jr.,  1898-1899 
Waixis,  J.  T.,  1923- 


Walter,  Joseph  S.,  Jr.,  1834- 1837 
Walter,  Thomas  U.,  1829-183 i,  1840- 

1851 
Warder,  William  S.,  1825-1827 
Warner,  John  S.,  1837-1843 
Weaver,  Jacob,  1856- 1857 
Weaver,  John  J.,  1880-1891 
Weightman,  William,  1862-1863 
Wetherill,  Charles,  1835 
Wetherill,  J.  P.,  1902 
Wetherill,  John  P.,  1824-1825 
Wetherill,  William,  1832 
Wetherill,  William  C,  1916- 
Weygandt,  Thomas  J.,  1851-1863 
Wharton,  William,  Jr.,  1871 
Whitaker,  George  P.,  1851-1852 
White,  Charles  H.,  1828-1835 
White,  Samuel  S.,  1864-1867 
Whitney,  Asa,  1846-1850 
Whitney,  George,  1858- 1860 
Whitney,  James  S.,  1862-1863,  1865- 

1869 
Whitney,  John  R.,  1861 

Wick  HAM,  M.  T.,  1824 
Wiegand,  John,  1831-1853 
WiEGAND,  S.  Lloyd,  1864,  1890- 1893 
Williams,  Edward  H.,  187 i -1872 
Williams,  Isaac  S.,  1846-1850,  1852- 

1863 
Wilson,  Joseph  M.,  1869-1886 
Wilson,  O.  Howard,  1864-1869 
Wolborn,  Cornelius  A.,  1844-1850 
Wolf,  Otto  C,  1897- 191 3 
Wood,  Alan,  1845- 1863 
Wood,  Samuel  R.,  1824-1825 
Wood,  Walter,  1903-1912 
WooTTEN,  John  E.,  1860-1862 
Yardley,  William,  Jr.,  1829 
Yeager,  Joseph,  1832 
Young,  Andrew,  1828- 1830 
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1834-1923 


Bache,   Alexander    D.,    1834-1836, 

1839-1844 
Barnes,  James,  1922-1923 
Beardsley,  Arthur,  1892-1895 
BiLCRAM,  Hugo,  1906-1907 
Bonine,  Charles  E.,  1916-1917 
Christie,  James,  1897-1898 
Clamer,  G.  H.,  1915-1916 
CoNARD,  Thomas  P.,  1902- 1903 
Creighton,  H.  Jermain,  1918-1919 
Cresson,  J.  C,  1844- 1874 
Crisfield,  J.  A.  P.,  1913-1914 
Eldridge,  G.  Morgan,  1896- 1897 
Franklin,  Benjamin,  1919-1920 
Fulweiler,  W.  H.,  1923- 
Goldsmith,  Edward,  1905- 1906 
Griggs,  William  O.,  1907- 1908 
Haupt,  Lewis  M.,  1904-1905 
Henderson,  George  R.,  1914-1915 
Heyl,  Henry  R.,  1882-1887,  1893-1894, 

1 900-1901 


Hoadley,  GIorge  a.,  1911-1912 

KoENiG,  G.  A.,  1888-1889 

Levy,  Louis  E.,  1901-1902 

Lewis,  Wilfred,  1912-1913 

Marburg,  Edgar,  1899- 1900 

Marks,  W.  D.,  1881-1882,  1887-1888 

Masland,  Charles  W.,  1921 -1922 

McCONNELL,  JaCX)B  Y.,   I909-I9IO 

Orr,  Hector,  1880-1881 
Patterson,  R.  M.,  1836- 1839 
Penrose,  Charles,  1920-1921 
Rogers,  James  S.,  1908-1909 
Ronaldson,  Charles  E.,  1903- 1904 
Rondinella,  L.  F.,  1898-1899 
Sartain,  Samuel,  1895-1896 
Sellers,  Coleman,  1875-1880 
Spangler,  H.  W.,  1890- 1891 
Spencer,  Thomas,  1910-1911 
Wetherill,  Wm.  Chattin,  1917-1918 
Wibgand,  S.  Lloyd,  1889-1890,  1891- 
1892 


THF  INSTITUTE'S  ACTIVITIES 


The  Franklin  Institute  was  organized  in  the  year  1824  to  meet  a 
demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Rum  ford  in  London  in  1799.  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Franklin,  but  as  a  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  and  natural  laws  and  their  applica- 
tion to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon. 
The  funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterpris^e,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  .  The  second  floor  is  occupied  by  the 
library,  to  which  s>pecial  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  Museum  of  Models  and  Historical  Apparatus. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a  reading- 
room";  and,  accordingly,  in  1827,  the  first  Committee  on  Library  was 
appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of 
twenty  issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the 
library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  establish- 
ment of  exchange  relations  with  other  societies  and  with  the  leading  maga- 
zines and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  thij»  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
10  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  .societies  of  the  world,  and  the  leading  periodicals 
devoted  to  science  and  the  arts. 
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This  organization  continued  in  existence  until  the  year  1834,  when,  by 
act  of  the  Institute,  it  wa^  abolished,  and  in  its  place  there  was  established 
the  "Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a 
wider  field  of  labor.  As  originally  constituted,  membership  in  this  com- 
mittee was  open  to  all  members  of  the  Institute  in  good  standing  who  chose 
to  enroll  their  names,  and  who  by  thus  voluntarily  associating  themselves 
with  the  committee,  pledged  themselves  to  perform  the  duties  assigned  to 
them. 

Under  this  form  of  organization  the  committee  continued  for  more  than 
fifty  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  of 
inventions,  and  of  its  investigations  of  many  subjects  of  importance  en- 
trusted to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
which  this  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguish- 
ing feature.  By  this  amendment  the  Institute  established  a  Committee  on 
Science  and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute, 
to  be  chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall 
pledge  themselves  by  their  acceptance  of  membership  to  perform  such  duties 
as  may  devolve  upon  them,  and  to  sustain  by  their  labors  the  scientific 
character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  arc 
elected  by  the  Board  of  Managers,  twenty  each  year. 

During  the  past  twenty-five  years  the  committee  has  investigated  nearly 
1,000  discoveries,  processes,  and  inventions. 

THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  .of  knowledge  on  all  sub- 
jects connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan 
of  the  founders,  and  was  undertaken  shortly  after  the  organization  had  been 
effected.  This  publication  has  been  continued  without  interruption  to  the 
present  time,  and  haS  proved  most  useful,  not  only  in  directly  promoting  the 
aims  and  objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its 
influence  beyond  the    limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
bearing  the  title  The  American  Mechanics*  Magazine,  and  which  had  been 
founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  JoneS,  after  he  had  received  assurances 
of  active  co-operation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success. 
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This  committee  wa^  appointed  on  March  4,  1824  and  speedily  perfected 
plans  for  systematic  instruction  by  means  of  lectures  and  demonstrations. 
Professorships  in  chemistry,  in  natural  philosophy  and  mechanics,  and  in 
architecture  were  established  and  filled  by  the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  apprentices 
and  those  engaged  in  the  useful  trades,  and  early  in  the  fall  of  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success ;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages.  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  aS  part  of  the  public  school  system,  was  pat- 
terned. The  drawing  school  was  continued,  and  maintained  an  uninterrupted 
existence  for  ninety-nine  years.  Its  leading  feature — that  of  training  pupils 
for  actual  work  in  shop  and  office — ^was  always  rigorously  preser\'ed. 

Twenty-five  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  known  as 
I  he  School  of  Mechanic  Arts. 

For  a  period  of  ninety-nine  years  the  Institute  afforded  educational  train- 
ing of  a  high  order  to  many  thousands  of  young  men  who,  judging  by  many 
notable  successes,  benefited  greatly  by  such  training.  The  educational  function 
»f  the  Federal  Government,  State  and  City  having  been  extended  to  cover 
fully  the  Institute's  field  of  effort  in  vocational  training,  the  work  of  its 
School  has  been  ^spended. 

LECTURES 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the 
Institute's  work,  from  the  beginning  to  the  present. 

TTie  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of 
which  for  this  purpose  was  granted  by  the  tru^ces ;  and  the  work  of  the 
professors  was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the 
membership  of  the  Institute.  A  little  later,  the  Institute  rented  the  lower 
floor  c.f  the  old  Carpenters*  Hall  for  this  purpose,  and  finally,  on  the  com- 
pletion and  occupancy  of  the  hall,  the  lecture:>  were  held  in  its  own  lecture 
room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  s:>'stem,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
gradually  outgrox^-ing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  pre-empted  by  The  Franklin  Institute, 
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eminently  successftjl  one.  The  circumstance  spoken  of  was  the  fact  that  the 
Pennsylvania  Railroad  Company  placed  at  the  Service  of  the  Institute,  for 
exhibition  purposes,  the  old  building  at  Thirteenth  and  Market  Streets,  for 
many  years  occupied  as  a  freight  station.  Over  268,000  visitors  attended  this 
exhibition. 

Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  s»tandpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for 
the  electrical  exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  In- 
stitute co-operated  with  the  Commercial  Museum  of  Philadelphia  in  the  man- 
agement of  the  National  Export  Exposition  of  1899. 

MODELS  AND  HISTORICAL  APPARATUS 

This  collection  includes  the  electrical  machine  used  by  Dr.  Franklin  in 
hi^  experiments  in  Philadelphia,  his  imposing  stone  and  table  for  dressing 
l3T)e;  Dr.  Priestley's  air  pump,  brought  by  him  to  America  in  1794;  odometre 
used  by  Dr.  Franklin  when  postmaster  general  of  the  colonies  and  by  Thomas 
Jefferson;  George  M.  Phelps'  printing  telegraph  apparatus;  magneto-electric 
machine  made  by  Joseph  Saxton  and  exhibited  by  him  at  the  meeting  of  the 
British  Association  for  the  Advancement  of  Science  in  1833 ;  Oertling  balance 
made  about  1840;  model  of  Oliver  Evans'  first  high-pressure  steam  engine, 
made  by  Rush  and  Muhlenberg;  model  of  George  Stephenson's  "No.  i." 
locomotive  built  for  the  Stockton  and  Darlington  Railroad. 

There  are  also  numerous  examples  of  metering  devices  for  water,  air, 
gas  and  electricity;  photographic  apparatus;  typing  and  calculating  machines 
and  philosophical  apparatus,  the  whole  illustrative  of  the  genius  for  disf- 
covery  and  invention  that  have  made  the  past  century  notable  in  the  history 
of  science  and  its  application  in  the  industries. 
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Dr.  William  H.  Keating,  Professor  of  Mineralogy  and  Chemistry  de- 
livered the  first  lecture  of  the  first  course  in  the  Academy  Building,  Fourth 
Street,  below  Arch,  in  April. 

A  Drawing  School  for  members'  sons  and  apprentices  was  opened  in 
October.  John  Haviland,  professor  in  charge,  assisted  by  Hugh  Bridport, 
artist  and  painter  of  miniatures. 

October  i8,  19  and  20,  first  exhibition  of  products  of  American  industry 
held  in  Carpenters'  Hall.  Thirty  premiums  were  offered  for  specimens  of 
blister  steel,  bar  iron,  broadcloths,  domestic  carpetings,  etc.  Three  hundred 
exhibits;  ten  silver  medals  and  two  bronze  medals  were  awarded. 

1825,  April  4.  A  Mathematical  School  for  members,  their  son^  and 
apprentices  was  opened  under  the  direction  of  Mr.  Levi  Fletcher. 

June  8.  This  day  at  high  12  o'clock  The  Corner  Stone  of  the  Hall  of 
The  Franklin  Institute  was  laid  in  ancient  and  Masonic  form  by  the  Grand 
Lodge  of  Pennsylvania  in  the  presence  of  the  Society.  After  the  appropriate 
ceremonies  had  been  performed  by  the  Grand  Master,  prayers  were  offered  up 
by  the  Revd.  C.  G.  Potts,  Grand  Chaplain.  The  Grand  Treasurer  deposited 
in  the  cavity  of  the  Stone,  a  gla^s  cylinder  hermetically  sealed  containing: 

The  constitution  and  by-laws  of  The  Franklin  Institute  with  their  first 
annual  report  and  list  of  Members,  etc. 

Medal  of  William  Penn  and  the  Indian  chief,  sitting  under  a  tree  smoking 
the  calumet  of  peace,  on  the  reverse  the  allseeing  eye,  inscribed  "Let  us  look 
to  the  Most  high,  who  blessed  our  father^  with  peace." 

Head  of  Washington  inscribed  "George  Washington:  Commission  re- 
signed— Presidency   relinquished — 1 797." 

A  Silver  Medal,  with  the  head  of  James  Munroe,  Late  President  of  the 
United  States.  On  reverse :  The  Hand^  of  an  American  officer  and  an  Indian 
Chief  grasped,  under  the  Calumet  of  Peace.    Motto:  "Peace  and  Friendship." 

3  Coins  of  the  United  States  1825. 

A  parchment  Scroll  on  which  was  inscribed  the  following: 

On  the  8th  day  of  June  1825  A.  D.  5825  A  L  and  of  the  independence  of 
these  United  States  the  forty-ninth — this  Corner  Stone  of  the  Hall  of  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the  promotion  of  the 
Mechanic  Arts  was  laid  in  Ancient  and  Masonic  Form  by  the  Grand  Lodge 
of  Pennsylvania. 

James  Harper,  Jr.,  R.  W.  G.  M. 
Thomas  Kittera,  R.  W.  D.  G.  M. 
Samuel  Badger,  R.  W.  S.  G.  W. 
Michael  Nesbit,  R.  W.  J.  G.  W. 
Samuel  H.  Thomas,  R.  W.  G.  S. 
Robert  Toland,  R.  W.  G.  T. 

The  Franklin  Institute  was  founded  the  5th  day  of  February,  A.  D.  1824 
and  incorporated  the  30th  day  of  March,  1824. 
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1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report 
on  the  plans  submitted  by  Commodore  James  Barron,  U.  S.  N.,  and  Captain 
Thomas  Caldwell,  giving  costs,  methods  of  operation,  etc. 

October  4,  5,  6  and  8,  fourth  exhibition  of  American  manufactures  held 
in  Masonic  Hall.  Sixty-two  premiums  were  offered.  John  L.  Wilson,  a  pupil 
of  the  High  School  of  The  Franklin  Institute,  was  awarded  a  silver  medal 
for  his  map  of  South  America  which  was  exhibited  at  that  time. 

1828,  October  8,  9,  10  and  11,  fifth  annual  exhibition  of  American  manu- 
factures* held  in  Masonic  Hall.  Forty-five  premiums  were  offered.  Awards 
were  made  for  sipecimens  of  annealed  cast  iron  (the  first  attempt  in  this 
country  to  anneal  iron  for  general  purposes),  for  the  best  porcelain  made  in 
the  United  States,  for  calicos  or  prints,  etc.  Robert  P.  Warner,  a  pupil  of 
the  High  School,  was  awarded  a  silver  medal  for  his  drawing  of  an  air  pump. 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power.  The  report  of  the  Committee,  containing  much  informa- 
tion, and  the  results  obtained  from  seven  hundred  experiments,  the  effect 
of  each  of  which  was  submitted  to  minute  calculation,  appeared  in  the 
Journal  of  the  Institute  for  1831  and  1832.  The  second  portion  of  the 
report  dealing  chiefly  with  overshot  wheels,  undershot  wheels,  and  breast 
wheels  was  published  in  March,  April,  May,  June  and  July,   1841. 

1830,  September  14  to  19  inclusive,  sixth  exhibition  of  American  manu- 
factures held  in  Masonic  Hall.  The  exhibition  distingui^ed  itself  from 
all  preceding  ones  by  the  great  excellence  of  the  articles  deposited.  Thirty- 
seven  premiums  were  proposed,  but  three  only  were  adjudged  to  be  due;  the 
first  for  the  best  stock  or  standing  vice,  the  second  for  a  cooking  stove,  and 
the  third  to  the  maker  of  a  vegetable  oil  that  would  answer  as  a  substitute 
for  olive  oil.     The  exhibit  of  American  silk  was  most  noteworthy. 

Because  of  the  numerous  accidents  in  steam  boats,  a  committee  of  five 
members  was  appointed  to  inquire  and  report  whether  it  be  expedient  for 
the  Board  to  institute  an  investigation  into  the  probable  causes  of  these 
accidents  and  the  proper  remedy  to  be  applied  to  prevent  their  recurrence. 
The  appointment  of  a  large  committee  was  suggested  to  inquire  into  the 
probable  causes  of  the  explosions  of  boilers,  the  best  way  to  obviate  the 
recurrence  of  these  evils,  and  to  limit  the  extent  of  their  injurious  influence. 
Seventeen  members  were  appointed  to  undertake  this  investigation,  including 
Dr.  Thomas  P.  JoneS,  Professor  Walter  R.  Johnson,  Matthias  W.  Baldwin 
I*>tdcrick  Graff  and  Isaiah  Lukens.  While  the  work  of  the  Committee  was 
still  in  progress,  the  Secretary  of  the  Treasury  of  the  United  States  requested 
that  further  extension  of  the  Institute's  inquiry  include  the  prevention  of 
steam  boiler  explosions.  Thi^  led  naturally  to  an  investigation  of  the 
strength  of  materials,  and  the  Committee  devised  apparatus  of  various  forms 
for  the  testing  of  metals,  building  materials,  steam  boilers,  etc.  The  corre- 
spondence and  documents  collected  by  the  Committee  with  its  extensive  report 
appeared  in  the  issues  of  the  Journal  of  the  Institute  for  1831,  1832,  1833 
and  1834.  Tlie  report  of  experiments  on  the  prevention  of  boiler  explosions 
was  published  in  January,    February,   March,   April  and   May    1836,  and  the 
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the  improvement  of  meteorological  science,  and  the  furnishing  of  each  county 
of  this  commonwealth  with  the  necessary  instruments  for  the  observation  of 
such  atmospheric  changes  and  phenomena  as  may  be  useful  for  the  promotion 
of  knowledge  in  the  Science  of  meteorology. 

183s,  October  7  to  10  inclusive,  ninth  exhibition  of  domestic  manufactures 
held  in  Masonic  Hall.  Awards  were  made  for  samples  of  muslin,  chintz 
prints,  ginghams,  Venetian  carpeting,  straw  bonnets,  watch  dials,  water  and 
oil  colors,  pearl  work,  leather,  porcelain,  etc. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to  a 
movement  for  the  establishment  of  a  school  of  arts,  and  a  public  lot  for  the 
erection  of  buildings  was  oftered  by  City  Councils  on  High  (Market)  Street, 
west  of  the  Schuylkill  River.  An  application  for  an  appropriation  from  the 
State  failed  to  pas^  the  Legislature,  and  after  further  consideration  by  the 
Institute's  Committee  it  was  found  inexpedient  to  organize  any  school  at 
this  time,  and  the  plan  was  abandoned.  The  movement  resulted  later  in  the 
founding  of  the  Department  of  Science  of  the  University  of  Pennsylvania. 

1838.  November  6  to  17  inclusive,  tenth  exhibition  of  domestic  manu- 
factures held  in  Masonic  Hall.  The  profits  to  the  Institute  on  the  pres«!t 
occasion  were  greater  than  was  ever  before  realized,  notwithstanding  the 
heavy  expenses  incurred  in  making  preparations.  Awards  were  made  for 
cotton  and  woolen  goods,  silks,  straw  goods,  specimens  of  iron  and  steel, 
cutlery,  philosophical  apparatus,  harness,  etc.  A  chandelier  with  thirty-eight 
lights  made  for  the  Senate  Chamber  of  the  State  of  Mississippi  was  one  of 
the  striking  exhibits. 

1839.  The  Journal  for  November,  1839  contained  a  full  translation  by 
Professor  John  F.  Frazer  of  the  paper  "Practical  Description  of  the  Process 
Called  the  Daguerreotype,  which  Consists  in  the  Spontaneous  Reproduction 
of  the  Images  of  Natural  Objects  in  the  Camera  Obscura,  not  with  Their 
Colours,  but  with  Great  Delicacy  in  the  Gradation  of  Tints"  presented  to 
the  French   Academy  by  Daguerre. 

1840.  A  detailed  review  of  Dr.  Alexander  Dallas  Bache's  report  on 
education  in  Europe  to  the  Trustees  of  Girard  College  for  Orphans  appeared 
in  the  Journal  for  January,  (the  report,  covering  nearly  seven  hundred 
pages,  was  made  for  use  in  connection  with  the  organization  of  Girard 
College,  of  which  Dr.  Bache  was  President). 

October  7  to  21  inclusive,  eleventh  exhibition  of  domestic  manufactures 
held  in  Masonic  Hall.  Silver  medals  were  awarded  for  cotton  and  woolen 
goods,  specimens  of  iron  and  steel,  hardware  and  cutlery,  a  cooking  stove, 
a  piano,  wall  paper,  etc.     Over  one  thousand  exhibits. 

1842.  Samuel  V.  Merrick  elected  president  of  the  Institute. 

October  18  to  31  inclusive,  twelfth  exhibition  of  American  manufactures 
held  in  the  Philadelphia  Museum  Building,  northeast  corner  of  Ninth  and 
Sansom  Street  and  Welch's  Olympic  Circus,  Walnut  Street  we^  of  Eighth. 
No  exhibition  passed  this  in  point  of  quality.    About  nine  hundred  exhibits. 

1843.  A  request  from  City  Councils  for  information  on  the  best  modes 
of  paving  highways.    This  question  was  referred  to  the  Committee  on  Science 
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In  1851  a  room  was  leased  at  Number  70  Walnut  Street  (West  of  Third), 
where  the  School  began  a^  an  independent  institution  under  the  direction  of 
a  special  committee  appointed  by  the  Board  of  Managers  of  the  Institute. 
This  arrangement  continued  for  two  years  when,  in  the, spring  of  1853,  con- 
trol was  transferred  to  a  separate  organization,  and  Elliott  Cresson,  one  of 
the  Institute's  benefactors,  became  the  President. 

October  15  to  26  inclusive,  twentieth  exhibition  of  American  manu- 
factures held  in  the  Philadelphia  Museum  Building.  Silver  medals  were 
awarded  for  tin-ware,  dental  materials,  chemicals,  leather,  saddlery  and 
harness,  philosophical  instruments,  etc.    Nine  hundred  and  fifty  exhibits. 

1851,  October  21  to  November  i,  twenty-first  exhibition  of  American 
manufactures  held  in  the  Philadelphia  Museum  Building.  Awards  were 
made  for  agricultural  implements,  carpetings,  hardware,  cabinet  ware,  lamps 
and  gas  fixtures?,  leather,  chemicals,  etc. 

1852,  October  19  to  30  inclusive,  twenty-second  exhibition  of  American 
manufactures  held  in  the  Philadelphia  Museum  Building.  One  special  award, 
four  gold  medals,  five  recall  first  premiums  (silver  medals),  eighty-six  first 
premiums,  fifty-two  second  premiums  and  thirty-eight  third  premium^  were 
awarded.  Ten  exhibits  were  referred  to  the  Committee  on  Science  and  the 
Arts.  Twelve  hundred  exhibitors,  one  hundred  thousand  visitors.  In  num- 
ber of  exhibitors  and  articles  displayed,  as  well  as  their  beauty,  novelty  and 
value  this  exhibition  was  superior  to  any  previous  one  held  by  the  Institute. 

1853,  October  18  to  November  3  inclusive,  twenty-third  exhibition  of 
American  manufactures  held  in  the  Philadelphia  Museum  Building.  One 
hundred  and   eighty-six   awards   were  made.     Over  eight   hundred   exhibits. 

1854,  November  14  to  December  2,  inclusive,  twenty-fourth  exhibition  of 
American  manufactures  held  in  Dr.  David  Jayne's  granite  building  on  Dock 
Street.  Premiums  were  offered  for  perfumery  and  soaps,  straw  goods, 
chemicals,  furs,  saddlery  and  harness,  leather,  dental  materials,  surgical 
instruments. 

1855,  John  C.  Cresson  elected  president  of  the  Institute. 

1856,  November  11  to  29  inclusive,  twenty-fifth  exhibition  of  American 
manufactures:  held  in  Dr.  Jayne's  building  on  Dock  Street.  Silver  medals 
were  awarded  for  specimens  of  rolled  iron,  hardware,  stoves  and  heaters, 
cabinet-ware,  lamps  and  ga^  fixtures,  silverware  and  jewelry,  cotton  and 
woolen  goods,  chemicals,  etc.     1226  exhibits. 

1858,  October  15  to  November  13.  twenty-sixth  annual  exhibition  of 
American  manufactures  held  in  the  State  Armory  Building  and  adjacent 
grounds  (Sixteenth  and  Filbert  Streets).  Awards  were  made  for  musical 
instruments,  books,  stationery,  printers'  type  and  materials,  boots  and  shoes, 
needlework,  coachwork,  dental  materials,  philosophical  apparatus,  glass  and 
china,  lamps  and  gas  fixtures,  machinery,  etc.  A  special  pamphlet  report  on 
the  sewing  machines  deposited  at  this  exhibition  was  published  in  1859. 

1863.  The  Guardians  of  the  Poor  requested  the  Institute  to  communi- 
cate to  them  the  most  efficient  means  of  protecting  the  Alms  House  Build- 
ings from  lightning. 
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A  joint  committee  was  organized,  consisting  of  nine  members  from  each 
chamber  of  Councils,  three  members  from  each  Hou^e  of  the  Legislature, 
and  five  representatives  of  the  Institute,  for  the  purpose  of  obtaining  such  aid 
as  would  make  such  an  exhibition  truly  international  in  its  character. 

The  efforts  of  this  Committee  resulted  in  the  passage,  by  Congress,  on 
March  3,  1871,  of  An  Act  to  Provide  for  celebrating  the  looth  Anniversary 
of  American  Independence  by  holding  an  international  Exhibition  of  Arts, 
Manufactures  and  Products  of  the  Soil  and  Mine  in  the  City  of  Philadelphia, 
and  the  State  of  Pennsylvania  in  the  year  1876. 

1870.  Dr.  Coleman  Sellers  elected  president  of  the  Institute. 

1 87 1.  Dr.  William  H.  Wahl  elected  Secretary  of  the  Institute. 

The  Committee  appointed  June  21,  1871,  to  examine  into  the  modes  of 
determining  the  hor^e-power  of  steam  boilers  presented  a  preliminary  report 
which  appeared  in  the  Journal  for  August  1871.  The  concluding  report 
was  published  in  August  1872  and  was  fully  discussed  at  the  Stated  Meet- 
ing of  the  Institute  held  in  October  1872  (J.  F.  I.,  December  1872,  vol.  94, 
P-  377)-  It  was  voted  to  increase  the  membership  of  the  Committee  having 
charge  of  the  experiments  and  have  the  investigation  continued.  A  majority 
and  minority  report  were  presented  to  the  Stated  Meeting  of  the  Institute 
on  November  19,  1873  ^^d  appear  in  the  Journal  for  December  1873.  (Vol. 
96,  p.  396.) 

1873.  At  the  Stated  Meeting  of  the  Institute  held  February  19,  1873, 
the  suggestions  made  by  Professor  J.  P.  Lesley  in  a  letter  to  the  Governor 
of  Pennsylvania  dated  February  i  (J.  F.  I.,  Vol.  95,  p.  194)  urging  the 
establishment  of  a  geological  survey  of  the  state  were  approved.  In  his 
letter  Professor  Lesley  called  attention  to  the  needs  and  advantaged  of  a 
survey,  the  importance  of  accurate  geological  maps  of  the  state  and  sub- 
mitted suggestions  for  a  complete  working  corps  for  the  operations  of  the 
various  departments  of  the  survey.  He  estimated  that  the  annual  expense 
for  personnel,  laboratory,  traveling  expenses,  instruments,  publications  and 
printing  would  be  $47,000. 

On  May  14,  1874  the  Legislature  passed  a  bill  providing  for  a  state  sur- 
vey which  was  signed  by  the  Governor  on  the  same  day.  The  bill  included  an 
appropriation  of  $35,000  per  year  for  three  years.  (This  was  the  beginning 
of  the  Second  Geological  Survey  of   Pennsylvania.) 

The  April  is^e  of  the  Journal  contains  a  report  of  the  Committee  on 
the  Causes  of  Conflagrations  and  the  Methods  of  their  Prevention,  with  an 
exhaustive  paper  on  "The  Light  Petroleum  Oils ;  considered  as  to  their 
safety  or  danger,  in  various  domestic  uses"  prepared  by  Dr.  William  H. 
Wahl  for  the  use  of  the  Committee. 

At  the  Stated  Meeting  of  the  Institute  held  March  19,  1873  it  was  re- 
solved, to  recommend  and  petition  the  legislature  to  pass  an  act  or  acts 
embodying  the  following  points:  To  appoint  a  competent  commission  to 
investigate  and  determine  some  satisfactory  test  whereby  it  can  be  ascer- 
tained which  oils  or  compounds  are  safe  to  be  used  in  lamps  and  which  arc 
unsafe.     To   make   it   a   penal   offence    to   manufacture,   compound,   sell  or 
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intercepting  sewer  along  the  eastern  hanks  of  the  Schuylkill  from  Manayunk 
or  beyond,  and  with  an  outlet  sufficiently  below  the  densely  populated  portions 
of  the  City  as  not  to  be  objectionable. 

In  conformity  with  an  ordinance  passed  June  7,  the  Mayor  appointed  a 
Board  of  Experts  consisting  of  one  civil  engineer,  one  mechanical  engineer 
and  one  hydraulic  engineer  selected  from  nine  names  submitted  by  the  Ameri- 
can Society  of  Civil  Engineers  and  the  Institute,  and  the  Chief  Engineer  of 
the  water  department  to  "report  to  Councils  the  methods  pursued  in  the 
Water  Department,  together  with  their  recommendations  of  what  should  be 
done  for  the  present  and  future  supply  of  the  City,  with  such  itemized  esti- 
mates asf  will  enable  the  cost  to  be  determined."  The  preliminary  report  of 
this  Commission  was  presented  to  Councils  on  October  14,  1882,  and  appeared 
in  the  Journal  of  the  Institute  for  April  1883.  It  contained  recommenda- 
tions for  the  installation  of  machinery  and  apparatus  in  the  several  pumping 
stations,  the  completion  and  extension  of  reservoir^. and  the  management  of 
the  stations.  The  final  report  was  transmitted  to  Councils  on  April  5,  1883 
(J.  F.  I.,  Vol.  116,  p.  321).  Special  attention  was  given  to  the  future  supply 
of  the  City  and  the  reduction  of  waste.  The  use  of  meters  for  factories  and 
large  public  buildings  wa^  suggested. 

A  paper  on  the  Prevention  of  Fires  in  Theatres  was  read  at  the  Stated 
Meeting  held  June  21  by  Charles  J.  Hexamer,  C.  E.,  (J.  F.  I.,  Vol.  114,  pp. 
IJ5,  211).  At  the  close  of  the  discussion  which  followed  the  reading  of  the 
paper  it  was  voted  to  appoint  a  committee  to  investigate  the  subject  of  the 
prevention  of  fires  in  theatres.  The  report  of  this  committee  was  presented  to 
the  Stated  Meeting  of  the  Institute  on  April  18,  1883  and  printed  in  the 
Journal  for  June  (Vol.  115,  p.  428).  It  contains  much  information  on 
tlicatre  fires,  the  hazards  of  artificial  light,  heating  apparatus,  fireworks,  the 
use  of  paper  wads  in  guns,  the  situation  of  the  necessary  work  shops,  paint 
lofts  and  spontaneous  combustion.  Considerable  attention  is  given  to  the 
fire-proof  drop  curtain  and  after  having  obtained  information  from  many 
sources  the  committee  expressed  the  opinion  that  woven  asbestos  cloth  is  most 
satisfactory.  The  report  contains  thirty-eight  recommendations  intended  to 
make  places  of  amusement  more  safe,  nearly  all  of  which  have  since  been 
adopted. 

1884.  September  2  to  October  11.  The  International  Electrical  Exhibi- 
tion, held  in  the  Pennsylvania  Railroad  Station  at  32nd  and  Market  Streets 
and  a  building  especially  erected  at  the  northwest  corner  of  32nd  Street  and 
Lancaster  Avenue. 

Without  Federal  or  State  aid  the  Institute  held  the  first  great  electrical 
exhibition  in  this  country.  Total  number  of  paid  admissions,  282,779;  re- 
ceipts from  sale  of  tickets,  $()8,639.70.     216  exhibitors. 

Ry  an  act  of  congress  the  United  States  Electrical  Commission  was 
created  for  the  purpose  of  conducting  a  national  conference  of  electricians. 
This  commission  issued  invitations  to  a  large  number  of  scientific  gentlemen. 
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Mr.  Wilson's  complete  report  "On  Schools:  with  particular  reference  to 
Trade  Schools"  appeared  in  the  issues  of  the  Journal  February  to  October 
inclusive,  1890. 

1897.    John  Birkinbine  elected  president  of  the  Institute. 

The  Board  of  Health  of  the  City  of  Philadelphia  requeued  the  appoint- 
ment, by  The  Franklin  Institute,  of  a  committee  to  cooperate  with  the 
Board,  in  considering  ways  and  means  for  the  abatement  of  the  growing  evils 
arising  from  the  increasing  use  of  bituminous  coal  within  the  city  limits. 

At  the  meeting  of  the  Institute  of  April  21,  1897,  the  regular  order  of 
business  was  suspended  and  the  evening  was  devoted  to  the  consideration  of 
"The  Smoke  Nuisance  and  its  Regulation."  The  discussion  was  introduced 
by  a  paper  giving  a  brief  historical  account  of  the  subject  and  some  data 
having  especial  reference  to  the  smoke  question  as  it  affects  Philadelphia. 

The  discussion  was  continued  by  brief  addresses  from  eleven  prominent 
engineers  and  the  president  of  the  Board  of  Health. 

The  discussion  was  resumed  at  the  meeting  of  May  19  by  ten  engineers 
of  note  and  the  president  of  the  Board  of  Health. 

It  was  the  unanimous  opinion  of  those  present  at  the  meeting  of  Sep- 
tember 15,  that  the  frequent  discharge  of  dense  black  smoke  from  furnaces 
of  stationar>'  boilers  is  avoidable  and  should  not  be  permitted  in  the  city  and 
that  the  emission  of  smoke  from  locomotives  and  furnaces  might  be  greatly 
reduced  if  the  cooperation  of  firemen  and  employers  were  enlisted  with  an 
earnest  intention  to  abate  the  nuisance.  Resolution^  to  this  effect  were 
approved  and  it  was  directed  that  copies  be  sent  to  the  Mayor,  the  President 
of  the  Board  of  Health  and  to  the  president  of  Councils.  At  this  meeting 
descriptions  were  presented  of  improved  furnaces  and  automatic  stokers. 
The  representatives  of  five  of  the  leading  manufacturers  were  present  and 
described  their  apparatus  illustrating  their  remarks  with  the  aid  of  models  and 
lantern  slides. 

The  discussion  was  concluded  at  the  meeting  of  October  20  when  ten 
stokers  and  furnaces  were  described. 

A  detailed  account  of  the  above  discussion  appeared  in  the  issues  of  the 
Journal  for  June,  July  and  December,  1897  and  January  and  February,  1898. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Commer- 
cial Museum  of  Philadelphia. 

The  seventy-fifth  anniversary  of  the  founding  of  the  Institute  was  ob- 
served by  a  series  of  conferences  and  lectures  held  in  the  Convention  Hall 
of  the  exposition  on  October  2  to  7  inclusive. 

1 901.  A  special  Committee  appointed  by  the  President  to  consfider  the 
advisability  and  feasibility  of  the  adoption  of  the  metric  system  in  the 
United  States  presented  its  report  on  February  19,  1902. 

The  following  preambles  and  resolutions  submitted  by  the  Committee 
were  unanimously  adopted : 

Whereas.  It  is  desirable  to  obtain  an  international  standard  of  weights 
and  measures,  also  to  simplify  and  regulate  some  of  our  existing  standards; 
and 
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Whereas,  It  is  the  present  established  policy  of  the  General  Government 
to  provide  ample  facilities  for  the  water-borne  commerce  of  the  United 
Stated  and  to  emancipate  inter-state  commerce  from  the  obstructions  imposed 
by  tolls  or  restricted  canals  under  private  or  corporate  control, 

Whereas.  This  policy  has  been  successfully  inaugurated  in  all  parts  of 
the  country  with  the  exception  of  the  early  canals  skirting  the  most  populou:; 
and  important  cities  of  the  Atlantic  seaboard,  and 

Whereas,  The  best  interests  of  the  country  demand  the  early  construc- 
tion of  capacious  canals  connecting  the  interior  waters  of  the  bays  and 
sounds  of  this  coast,  for  commercial  purposes  as  well  as  for  national  de- 
fense, and 

Whereas,  The  most  important  and  least  expensive  of  these  links  is  the 
one  connecting  the  waters  of  the  Chesapeake  and  Delaware  Bays  by  a  canal 
which  is  less  than  fourteen  miles  in  length,  and  which  has  a  trunk  of  only 
nine  feet  in  depth  and  sixty-six  feet  minimum  width,  in  which  the  Govern- 
ment is  a  joint  owner,  and  concerning  which  its  officials  and  commissions 
have  invariably  reported  that  it  is  vital  for  the  protection  of  the  coast,  as  has 
been  demonstrated  in  our  several  wars,  and 

Whereas,  Congress  has  again  authorized  the  appointment  of  a  Com- 
mission to  aS'certain  the  expense  of  securing  control  of  the  works  and 
franchises  of  the  Chesapeake  and  Delaware  Canal  with  a  view  to  the  acquisi- 
tion of  the  aforesaid  canal  as  a  free  and  open  waterway,  which  Commission 
is  to  report  at  the  coming  session  of  Congress. 

Be  it  therefore  Resolved,  That  The  Franklin  Institute  of  Pennsylvania 
reaffirms  its  position  as  to  the  urgent  necessity  of  enlarging  our  coastwise 
waterways,  and  especially  the  Chesapeake  and  Delaware  Canal  for  commercial 
and  strategic  purposes  at  the  earliest  practicable  date. 

Resolved.  That  a  Committee  be  appointed  to  present,  this  resolution  to 
the  Commission  at  the  public  hearing  to  be  held  in  this  city  on  the  27th 
instant. 

1907.     Dr.  Walton   Clark  elected  president  of  the  Institute. 

1909.     James  Christie  elected  secretary  of  the  Institute. 

iQio.  Dr.  Robert  B.  Owens  elected  secretary  of  the  Institute  and  ap- 
pointed editor  of  the  Journal. 

191 2.  Centenary  of  the  Introduction  of  Gas  as  an  Illuminant  objferved 
on  April  18  and  19. 

The  Institute  with  the  cooperation  of  the  American  Philosophical  Society, 
ihc  American  Chemical  Society  and  the  American  Gas  Institute  arranged 
a  scries  of  meetings  and  lectures  dealing  with  subjects  relating  to  gas  and 
gas  manufacture.  An  important  feature  of  the  celebration  was  a  loan 
exhibition  of  models,  photograph;?,  sketches,  prints,  manuscripts  and  draw- 
ings relating  to  every  phase  of  the  gas  industry ;  also  specimens  of  gas 
meters,  lamps  and  burners,  gas  stoves  and  other  appliances. 

The  Board  of  Associate  Editors  of  the  Journal  created. 

1914.  Conducted  meeting  in  Philadelphia  on  June  3  in  commemoration 
of    the    thirtieth    anniversary    of    the    International    Electrical    Exhibition. 


CHARTER  AND  BY-LAWS 


THE  FRANKLIN  INSTITUTE 

OF  THE  STATE  OP  PENNSYLVANIA  FOR  THE  PROMOTION  OF  THE 

MECHANIC  ARTS 

An  Act,  to  incorporate  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania for  the  Promotion  of  the  Mechanic  Art^. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  That  the  subscribers  to  the 
association  called  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
the  Promotion  of  the  Mechanic  Art^,  and  all  such  persons  as  may  hereafter 
be  admitted  members  of  the  same,  shall  be,  and  they  are  hereby  declared  to 
be,  a  body  politic  and  corporate,  by  the  name  and  style  of  "The  Franklin 
Institute  of  the  State  of  Pennsylvania  for  the  Promotion  of  the 
Mechanic  Arts,"  to  have  perpetual  succession,  to  sue  and  be  sued,  implead 
and  be  impleaded,  in  all  courts  of  record  or  elsewhere,  to  use  a  common  seal, 
and  break,  alter,  and  renew  the  same  at  pleasure,  and  to  take,  hold,  and  enjoy 
lands,  tenements,  and  hereditaments;  Provided  that  the  yearly  income  of  the 
real  estates  held  by  them  shall  not  exceed  two  thousand  dollars. 

Skc.  2.  And  be  it  further  enacted  by  the  authority  aforesaid.  That  the 
objects  of  the  said  corporation  shall  be  the  promotion  and  encouragement 
of  manufactures  and  the  mechanic  and  useful  arts,  by  the  establishment  of 
popular  lectures  on  the  sfciences  connected  with  them,  by  the  formation  of  a 
cabinet  of  models  and  minerals,  and  a  library,  by  offering  premiums  on  all 
objects  deemed  worthy  of  encouragement,  by  examining  all  new  inventions 
submitted  to  them,  and  by  such  other  measures  as  they  may  judge  expedient. 

Sec.  3.  And  be  it  further  enacted  by  the  authority  aforesaid.  That  the 
members  of  the  said  corporation  shall  consist  of  manufacturers,  mechanics, 
artisans,  and  persons  friendly  to  the  mechanic  arts;  they  sfhall  pay  such  sum 
annually,  or  in  gross,  as  shall  be  required  by  the  by-laws  of  the  said  cor- 
poration for  an  annual,  or  life,  subscription ;  Provided  that  nothing  herein 
contained  shall  be  construed  to  prevent  the  said  corporation  from  electing 
honorary  or  corresponding  member^,  who  may  be  exempted  from  such  pay- 
ments and  other  duties  of  membership,  in  such  manner  and  to  such  extent  as 
may  be  prescribed  by  the  by-laws  of  the  said  corporation. 

Sec.  4.  And  be  it  further  enacted  by  the  authority  aforesaid.  That  the 
officers  of  the  said  corporation  shall  be  a  president,  two  vice-presfidents,  a 
recording  secretary,  a  corresponding  secretary,  a  treasurer,  and  twenty-four 
managers,  who  shall,  together,  constitute  a  board  of  managers  of  the  said 
corporation,  and  such  other  officers  aS  the  said  corporation  shall  deem  need- 
ful ;  two-thirds  of  the  managers  shall  be  manufacturers  or  mechanics ;  tlie 
said  officers  shall  be  elected  at  an  annual  meeting  of  the  said  corporation,  to 
42 
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Skction  I.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
t>t  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of 
sM  coriH^ration,  and  all  such  persons  as  may  hereafter  become  members 
ihertM^f.  shall  be,  and  are  hereby  created,  a  body  politic  and  corporate  by 
ihe  name  of  **The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
THK  Promotion  of  the  Mechanic  Arts,"  and  shall  have  perpetual  succession, 
1h^  able  to  slic  and  be  sued,  to  plead  and  be  impleaded,  to  have  and  use  a 
vonuuon  seal,  and  the  same  to  break,  alter  and  renew  at  pleasure,  and  shall 
Iv  able  to  take,  hold,  purchase  and  enjoy  such  real  and  other  estates  of  any 
nature  or  kind  whatsoever  as  they  may  obtain  by  purchase,  devise,  bequest 
or  gift,  and  the  same  at  their  pleasure  to  sell,  lea^e,  mortgage,  pledge,  en- 
einnber.  or  dispose  of  as  they  may  deem  proper  or  convenient  for  promoting 
the  objects  of  the  said  corporation;  and  the  said  corporation  shall  have  the 
like  power  over  any  real  estate  or  other  estates  now  owned  or  held  by  them ; 
f^rovulcd,  that  the  clear  yearly  value  of  the  real  estate  at  any  time  held  by 
iheni  shall  not  exceed  ten  thousand  dollar^. 

Sbl'.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
(or  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of 
the  said  corporation,  to  create  and  sell  such  number  of  Shares  of  stock,  at 
ten  dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the 
said  corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be 
transferable  in  ^ch  manner,  subject  to  such  payments,  and  entitle  the  holder 
thereof  to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in 
reference  to  such  stock,  grant  and  direct. 

Skc.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the  forma- 
tion of  cabinets  of  models,  minerals,  machines,  materials  and  products  by 
exhibitions  and  premiums,  by  a  library  and  by  all  such  measures  as  they  may 
judge  expedient. 

Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manu- 
facturers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts, 
and  of  such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be 
entitled  to  the  privileges  of  membcref;  and  every  member  shall  pay  such 
sum  fr)r  an  annual  or  life  sub.4cription  as  the  By-Laws  of  said  corporation 
may  require :  and  honorary  and  corresponding  members  may  be  elected  at 
such  limes,  and  in  such  a  way,  and  with  such  privileges  as  said  corporation 
may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which   By-Laws  shall   be  adopted  by   said   corporation   at   the  first   monthly 
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vote  of  two-thirds  (V»)  of  the  members  present  at  any  regular  or  special 
meeting  of  the  Board  of  Managers;  provided,  that  they  shall  not  be  obliged 
to  sell  or  convey  unless  a  majority  of  their  own  Board  Shall  also  approve. 

Sec.  4.  Said  Trustees  shall  not  be  confined  to  legal  investments,  but 
shall  have  full  power  to  invest  in  any  real  property,  improvements  and 
alterations,  and  in  any  securities,  other  than  shares  of  stock,  or  unusual 
personal  obligations,  which  to  them  may  seem  advisable. 

Sec.  5.  Said  Trustees  shall  have  power  to  appoint  agents  to  act  for 
them,  and  for  the  acts  of  such  agents  they  shall  not  be  personally  responsible 
where  they  have  exercised  ordinary  prudence  in  selecting  them. 

Sec.  6.  Said  Trustees  shall  have  power  to  carry  into  effect  any  special 
trusts  upon  which  any  property  may  be  held  by  them.  They  shall  pay  out  all 
necessary  and  proper  costs,  charged  and  expenses,  and  from  time  to  time 
shall  pay  over  the  net  income  to  the  Board  of  Managers,  to  be  applied  by 
them  to  the  uses  of  the  Institute  in  accordance  with  the  terms  of  the  trusts 
from  which  the  income  is  derived. 

Sec.  7.  At  the  annual  meeting  of  the  Board  of  Managers  in  each  year, 
said  Board  of  Trustees  shall  present  a  report  of  their  proceedings  and  a 
detailed  statement  of  their  receipts  and  expenditures  for  the  year.  An 
approval  of  such  account  shall  be  final  and  conclusive,  and  shall  bar  any 
right  to  demand  any  other  or  further  accotmting. 

Sec.  8.  The  Board  of  Trustees,  at  a  meeting  of  the  members  of  the 
Institute,  called  after  three  (3)  months'  special  notice,  at  which  the  holders 
of  nine-tenths  (V^)  of  the  whole  outstanding  shares  of  stock  shall  vote 
affirmatively,  may  convey  all  property,  real  and  personal,  in  them  vested,  to 
the  Institute,  free  and  clear  of  all  trusts;  provided,  that  there  be  no  specific 
trusts  violated  by  such  conveyance,  and  that  all  the  members  of  said  Board, 
as  the  same  shall  then  be  constituted,  shall  approve  of  such  conveyance. 

Article  II. — Stock. 

Section  i.  The  Real  and  Personal  Estates  of  the  Institute  as  held  upon 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighty-one, 
shall  be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented 
by  Ten  Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each. 
Said  shares  shall  be  divided  into  two  classes,  viz. : — 

First  Class. — Shares  not  registered  for  use :  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the 
privileges  of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any 
annual  election  for  officers,  managers  and  auditors,  upon  the  payment  of 
One  Dollar  upon  each  share  of  stock  on  which  they  may  desire  to  vote; 
provided,  however,  such  shares  have  been  held  by  the  same  person  at  least 
three  months  before  such  election. 

Shares  of  the  First  Gass  may  be  converted  into  shares  of  the  Second 
Class  at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  ty 
the  Board  of  Managers;  but,  when  once  so  converted,  they  shall  always 
continue  in  the  Second  Class. 
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Sw.  4.  Non-resident  annual  contributors  shall  pay  an  entrance  fee  of 
Five  Dollars  and  annual  dues  of  Five  Dollars. 

Sec.  5.  Associate  members  shall  be  over  ^venteen  and  under  twent>'- 
fivc  years  of  age.  They  shall  have  the  right  to  attend  all  meetings  of  the 
Institute,  use  the  library,  receive  the  Journal  and  serve  upon  committees, 
but  they  shall  not  have  the  right  to  vote  or  to  hold  office.  They  shall  pay 
annual  dues  of  Five  Dollars.  The  term  of  an  associate  member  shall  be 
limited  by  the  age  of  twenty-five  years,  after  which  he  shall  become  an  annual 
contributor  with  the  dues  and  privileges  of  that  class  and  he  shall  be  duly 
notified  of  the  transfer. 

Skc.  6.  Annual  contributors,  whether  resident,  non-resident  or  associate 
mem])ers,  shall  be  elected  by  the  Board  of  Managers. 

Skc.  7.  Honorary  and  Corresponding  Members  shall  be  nominated  by 
the  BosLvd  of  Managers,  and  shall  require  for  their  election  four-fifths  of 
the  votes  of  the  members  present,  at  any  meeting  of  the  Institute  at  which 
their  nomination  may  be  acted  upon.    They  shall  pay  no  dues. 

Skc.  8.  Life  member.<,  whose  membership  shall  not  be  transferable,  may 
!)c  elected  by  the  Board  of  Managers  upon  the  payment  of  Two  Hundred 
Dollars  in  any  one  year. 

Xon-resident  Life  members  may  be  elected  in  the  same  way  upon  pay- 
ment of  Seventy-five  Dollars  in  any  one  year. 

Sec.  9.  A  permanent  membership,  which  may  be  transferred  by  will  or 
otherwise,  subject  to  the  approval  of  the  Board  of  Managers,  may  be  granted 
by  the  B<jard  of  Managers  to  any  one  who  shall  contribute  to  the  Institute 
for  that  purpose  the  sum  of  One  Thousand  Dollars  in  any  one  year. 

Sw*.  10.  Xon-resident  members  shall  be  those  who  reside  permanently 
at  a  distance  not  less  than  twenty-five  miles  from  Philadelphia.  Transfers 
of  membership  from  the  resident  to  non-resident  class  may.  be  granted  by 
the  iioard  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of 
a  nienilHT  from  the  city  for  a  period  of  not  less  than  one  year. 

Skc.  II.  Members  shall  be  entitled  to  a  Certificate  of  Membership  on 
payment  of  One  Dollar. 

Skc.  12.  Resignations  of  membership  shall  be  made  to  the  Board  of 
Managers  in  writing,  but  shall  not  be  accepted  until  all  dues,  fines,  and 
arrears  of  dues  and  current  dues  at  the  annual  rate  up  to  the  date  of 
resignation,  shall  have  been  paid,  and  books  and  tickets  returned. 

Articlk  IV. — Payments  of  Dues. 

Skction  I.  The  annual  payment  of  fees  for  membership  shall  be  due 
and  payable  on  the  first  of  October  in  each  year,  in  advance;  but  all  members 
elected  after  the  31st  of  March  in  each  year  shall  pay,  in  advance,  for  the 
current  year,  one-half  of  the  annual  dues. 

Skc.  2.  Any  menil)er  whose  dues  are  more  than  three  months  in  arrears 
shall  be  notified  by  the  Actuary.  Should  such  dues  not  be  paid  when  they 
become  si.x  months  in  arrear.<,  the  privileges  of  membership  shall  by  that 
fact   be   suspended.     When    nine   months    in   arrears   such    member    shall    be 
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return  envelope  addressed  "To  the  Tellers  of  Election,"  and  provided  with 
a  space  for  the  signature  of  the  member  voting. 

Sec.  4.  On  the  date  of  the  annual  election,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and 
shall  count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the 
ballot  box  before  8  o'clock  p.  m.  ;  and  when  the  count  is  completed  they 
shall  report  to  the  annual  meeting  of  the  Institute  the  total  number  of 
ballots  cast,  together  with  the  number  of  votes  received  by  each  candidate. 
Thereupon  the  presiding  officer  shall  announce  the  names  of  the  candidates 
who  received  the  plurality  of  votes  for  each  office,  and  shall  declare  them 
elected  officers  of  the  Institute  for  the  ensuing  terms. 

Articxe  VII. — President. 

It  shall  be  the  duty  of  the  President,  or,  in  his  absence,  of  one  of  the 
Vice-Presidents,  in  order  of  seniority  of  election,  or,  in  their  absence,  of 
a  President  to  be  chosen  pro  tempore,^  to  preside  at  all  meetings  of  the 
Institute  and  of  the  Board  of  Managers. 

Article  VIII. — Secretary. 

Section  i.  The  Secretary  of  the  Institute  shall  be  a  person  of  scientific 
attainments.  He  shall  receive  such  salary  as  may  be  fixed  by  the  Board  of 
Managers. 

Sec.  2.  He  shall  have  general  charge  and  supervision,  subject  to  the 
Board  of  Managers,  of  all  the  work  of  the  Institute,  and  of  its  library, 
museum,  laboratories,  and  property  in  general. 

Sec.  3.  He  shall  keep  the  minutes  of  all  meeting^  of  the  Institute;  and 
shall  perform  all  the  duties  usually  pertaining  to  the  office  of  secretary. 

Sec.  4.  He  shall  be  ex-officio  a  member  of  the  Board  of  Managers  and 
of  all  sftanding  committees  of  the  Institute. 

Sec.  5.  As  ex-officio  Secretary  of  the  Committee  on  Science  and  the 
Arts  he  shall  attend  all  meetings  of  that  Committee  and  keep  the  minutes 
thereof.  He  shall  also  attend  meetings  of  sub-committees  at  which  his 
attendance  has  been  requested,  and  when  desired  shall  aid  sub-committees 
in  making  searches  and  in  the  examination  of  authorities,  documents,  ap- 
paratus, etc. 

Two  weeks  before  each  stated  meeting  of  the  Committee  he  shall  report 
to  its  Chairman  the  status  of  all  investigations  pending  before  the  sub- 
committees. 

He  shall  also  perform  any  other  duty  that  may  tend  to  advance  the 
work  of  the  Committee. 

With  the  approval  of  the  Board  of  Managers  he  may  appoint  an  assist- 
ant to  perform  Some,  or  all  of  his  duties  as  Secretary  of  this  Committee. 

Article  IX. — Treasurer. 

It  shall  be  the  duty  of  the  Treasurer  to  receive  from  the  Board  of 
Trustees  all  funds,  which  they  may  pay  over  to  the  Board  of  Managers  in 
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at  least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the 
Board  of  Managers. 

Articxe  XII. — Committees  of  the  Institute. 

Section  i.  There  shall  be  the  following  Standing  Committees,  each  to 
consist  of  ten  members,  to  be  appointed  by  the  President,  at  the  first  meeting 
after  the  annual  election,  who  may  be  aided  in  his  choice  by  nomination^ 
made  at  the  annual  meeting.  All  members  notified  of  their  appointment  to 
any  committee,  if  they  do  not  decline  before  the  next  stated  meeting,  shall 
be  considered  members  thereof : — 

1.  On  the  Library. 

2.  On  the  Museum. 

3.  On  Meetings. 

Sec.  2.  There  shall  be  a  Committee  on  Science  and  the  Arts,  consisting 
of  sixty  members  of  the  Institute,  who  shall  pledge  themselves  by  their 
acceptance  of  membership  to  perform  such  duties  as  may  devolve  upon  them 
and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute. 

They  shall  be  elected  by  the  Board  of  Managers  at  its  stated  meeting  on 
the  fourth  Wednesday  of  January,  twenty  members  being  elected  each  year 
to  serve  for  three  years. 

The  Secretary  shall  report  to  the  Board  of  Managers  at  said  meeting 
the  number  of  vacancies  on  the  Committee  from  any  cause,  and  the  names 
of  those  whose  terms  expire  that  year,  together  with  the  record  of  their 
attendance  at  meetings  of  the  Committee,  and  a  brief  summary  of  their 
participation  in  the  work  of  the  Committee  and  its  sub-committees.  Vacancies 
occurring  during  any  year  may  be  filled  by  the  Committee  itself  by  election  of 
members  to  serve  until  the  following  January. 

Within  one  month  after  the  Annual  Election,  the  Committee  shall  hold 
a  meeting  at  which  it  shall  elect  a  Chairman  for  the  current  year. 

It  shall  be  the  duty  of  the  Committee  to  investigate  and  report  upon  any 
subject  referred  to  it  by  a  vote  of  the  Institute,  or  any  Section  thereof,  and 
at  its'  discretion  to  investigate  other  subjects  on  application. 

Applications  for  the  examination  of  any  subject  shall  be  made  to  the 
Committee,  cither  by  recommendation  of  the  Institute,  or  any  Section  thereof, 
or  by  requests  from  inventors  or  others,  under  the  regulations  of  the 
Committee. 

It  shall  also  be  the  duty  of  the  Committee  to  make  or  recommend  the 
award  of  medals  and  other  forms  of  recognition  established  by,  or  in  charge 
of,  the  Institute. 

Sub-committees  to  examine  any  subject  shall  be  appointed  by  the  Chair- 
man of  the  General  Committee  from  its  membership,  but  they  may  include 
a  minority  of  persons  who  are  not  members  of  the  General  Committee  or  of 
the  Institute,  but  whose  expert  services  arc  desired  in  the  examination. 

Reports  of  sub-committees  shall  be  made  to  the  General  Committee" 
in  writing. 
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Article  XIV. — Order  of  Business. 

Section  i.  The  stated  meetings  of  the  Institute  shall  be  held  at  the 
hour  of  8  o'clock  p.  m. 

Sec.  2.    The  order  shall  be  as  follows : 

1.  Reading  of  the  Minutes. 

2.  Reports  from  the  Board  of  Managers. 

3.  Reports  from  the  Standing  Committees,  etc. 
(i)  On  the  Library. 

(2)  On  the  Museum. 

(3)  On  Meetings. 

(4)  On  Science  and  the  Arts. 

4.  Reports  from  Special  Committees. 

5.  The  paper  announced  for  the  evening. 

6.  The  Secretary's  report. 

7.  Deferred  business. 

8.  Consideration  of  new  business. 

Sec.  3.  At  the  annual  meeting,  the  tellers'  report  may  be  received  and 
read  by  the  Secretary  immediately  after  the  conclusion  of  any  number  of 
the  order  of  business. 

Sec.  4.  The  order  of  business  may  be  altered  for  any  meeting  by  a 
vote  of  two-thirds  of  the  members  present  thereat. 

Article  XV. — Rules. 

The  Institute,  at  its  meetings,  shall  be  governed  by  Roberts'  Rules 
of  Order. 

Article  XVI. — Organisadion  and  Government  of  Sections. 

Section  i.  For  the  promotion  and  encouragement  of  manufactures  and 
the  mechanic  arts,  as  well  as  of  the  sciences  connected  with  them,  members 
of  the  Institute  may  form  sections  and  hold  meetings  in  such  rooms  as  may 
be  provided  for  them  by  the  Board  of  Managers.  These  sections  shall  be 
constituted  as  hereinafter  provided,  and  shall  have  precedence  in  the  order 
of  their  formation. 

Sec.  2.  Any  number  of  members,  not  less  than  twelve,  may  constitute 
a  section. 

Sec.  3.  Members  desiring  to  form  a  section  shall  make  written  ap- 
plication to  that  effect  to  the  Committee  on  Sectional  Arrangements,  which 
committee  shall  report  such  applications  to  the  Board  of  Managers. 

If  the  application  shall  be  approved  by  the  Board  of  Managers,  the 
section  shall  be  established  and  the  names  of  the  petitioners  shall  be  recorded 
on  the  minutes  as  the  founders  of  that  section,  and  shall  be  reported  by 
the  Board  of  Managers  to  the  Institute  at  its  next  meeting.  Whenever  the 
petitioners  shall  have  organized,  they  shall  report  such  organization,  with 
the  names  of  their  officers,  to  the  Committee  on  Sectional  Arrangements. 
But  if  they  shall  fail  to  organize  such  section  within  six  months  after  the 
date  of  said  approval,  or  if  an  established  section  shall  fail  to  make  a  report 
of  its  proceedings  to  the  committee  during  any  period  of  twelve  months,  it 
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Article  XVII. — Amendments. 

Proposals  for  amendments  to  these  By-Laws  shall  be  presented  ui  writ- 
ing, signed  by  two  members  in  good  standing,  at  any  stated  meeting  of  the 
Institute.  By  a  majority  vote  of  the  members  present  at  this  meeting  they 
may  be  considered,  amended,  referred,  postponed,  rejected,  or  ordered  to 
be  voted  upon  at  the  date  of  the  next  stated  meeting,  until  which  time  they 
shall  l)c  posted  at  the  Institute.  The  final  vote  upon  amendments  shall  be 
by  ballot,  and  if  two-thirds  of  the  votes  cast  are  in  favor  of  any  proposed 
amendment,  it  shall  be  declared  adopted;  except  that  amendments  to  Article 
II,  relating  to  capital  stock,  must  (s^ubsequcntly)  be  ratified  by  a  majority 
oi  tlie  stock  represented  at  a  meeting  specially  called  for  this  purpose. 


BY-LAWS  OF  THE  BOARD  OF  MANAGERS 

(As  Amended  June  8,  19 lo.) 

Section  i.  Officers. — The  President  of  the  Institute,  or,  in  his  absence, 
the  Vice-President,  in  order  of  seniority  of  election,  or  in  the  absence  of 
both,  a  member  elected  pro  tempore,  shall  preside  at  all  meetings  of  the 
Hoard.     Records  of  its  proceedings  shall  be  kept  by  the  Actuary. 

Sec.  2.  Meetings. — The  Board  shall  hold  a  meeting  for  the  purpose  of 
organizing,  electing  a  Secretary,  and  a  Committee  on  Science  and  the  Arts: 
and  appointing  an  Actuary,  Standing  Committees,  etc.,  on  the  fourth  Wednes- 
day in  January,  and  regular  meetings  on  the  second  Wednesday  of  each 
month,  at  3.30  o'clock  p.  m. 

Skc.  3.  Special  meetings  may  be  called  by  the  President  at  his  discre- 
tion, and  shall  be  called  on  written  request  of  five  members  of  the  Board. 
In  case  of  his  absence  or  refusal  to  act,  such  special  meeting  shall  be  called 
by  the  Actuary. 

Skc.  4.  Actuary. — An  Actuary  shall  be  appointed  by  the  Board  at  their 
Tirst  meeting  after  the  annual  election.  He  shall  keep  a  correct  record  of 
their  proceedings;  keep  a  roll  of  the  members,  and  note  their  attendance 
thereon;  give  notice  of  all  meetings  of  the  Board,  and  of  Committees, 
delivered  at  least  two  days  prior  to  the  day  of  meeting;  act  as  Secretary 
of  the  following  Standing  Committees  of  the  Board:  on  Election  and  Resig- 
nation of  Members;  on  Stocks  and  Finance;  on  Exhibitions;  on  Endowment. 
He  shall  notify  all  committees  of  the  Board  of  their  appointment.  He  shall 
collect  and  receive  all  moneys  due  to  the  Institute,  and  hand  them  over  to 
the  Treasurer;  shall  act  as  agent  of  the  Journal  of  the  Institute,  and  shall 
transact  such  other  business  of  the  Institute  as  the  Board  shall  direct.  In 
all  matters  he  shall  be  subject  to  the  direction  and  control  of  the  Board, 
and  he  shall  receive  such  yearly  compensation  as  they  may  determine. 

Shr.  5.  Secretary. — The  Secretary  of  the  Institute  shall  be  ex  officio  sl 
nunilKT  of  and  act  as  secretary  of  the  following  Standing  Committees  of 
tlie  Hoard:  on  Instruction:  on  Publications;  on  Sectional  Arrangements; 
l\xecutive. 


AWARDS  BY  THE  INSTITUTE 


The  following  awards  are  made  by  The  Franklin  Institute : 

The  Franklin  Medal. 
The  Elliott  Cresson  Medal. 
The  Howard  N.  Potts  Medal. 
The  Edward  Longstreth  Medal. 
The  Certificate  of  Merit. 
The  Boyden  Premium. 

:    .  i       "      . 

The  making  or  recommending  of  these  awards  is,  by  resolution  of  the 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Committee 
consisting  of  sixty  members  of  the  Institute.  This  Committee  recommends 
to  the  Institute  the  award  of  the  Franklin  Medal  to  distinguished  scientists  or 
technologists;  and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  recommending  the  award,  according  to  merit, 
of  the  Elloitt  Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  Edward  Long- 
streth Medal,  or  the  Certificate  of  Merit. 

The  Franklin  Medal  (Gold  Medal  and  Diploma). — This  medal  is 
awarded  annually  from  the  Franklin  Medal  Fund,  founded  January  i,  1914, 
by  Samuel  Insull,  Esq.,  to  thos»e  workers  in  physical  science  or  technology, 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  Elliott  Cresson  Medal  (Gold  Medal  and  Diploma). — This  medal 
is  awarded  for  discovery  or  original  research,  adding  to  the  sum  of  human 
knowledge,  irrespective  of  commercial  value;  leading  and  practical  utiliza- 
tions of  discovery;  and  invention,  methods  of  products  embodying  sub- 
stantial elements  of  leadership  in  their  respective  classes,  or  unusual  skill 
or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal  (Gold  Medal  and  Diploma).— This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important  develop- 
ment of  previous  basic  diS'coveries ;  inventions  or  products  of  superior  ex- 
cellence or  utilizing  important  principles;  and  for  papers  of  especial  merit 
that  have  been  presented  to  the  Institute  and  published  in  its  Journal. 

The  Edward  Longstreth  Medal  (Silver  Medal  and  Diploma). — ^This 
medal,  with  a  money  premium  when  the  accumulated  interest  of  the  fund 
permits,   is  awarded   for  meritorious  work  in  science  or  the  arts.     In  the 
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At  the  Stated  Meeting  of  the  Board  of  Managers,  February  ii,  1914, 
the  above  oflfer  was  accepted,  and  its  acceptance  was  confirmed  to  Mr.  Insull 
in  the  following  resolutions: : 

"Resolved,  That  the  Board  of  Managers  of  The  Franklin 
Institute  of  the  State  of  Pennsylvania  accept  the  offer  of  Mr. 
Samuel  Insull  to  establish  The  Franklin  Medal,  under  the  con- 
ditions named  in  his  letter  of  December  2^,  1913. 

"Resolved  further,  that  it  is  the  sense  of  the  Board  of 
Managers  of  The  Franklin  Institute  that  Mr.  Insull,  in  founding 
this  Medal,  has  rendered  a  notable  service  in  stimulating  workers 
in  Physical  Science  and  Technology  and  has  extended  materially 
the  useful  activities  of  the  Institute. 

I 

"Resolved  further,  that  the  thanks  of  the  Board  of  Man- 
agers of  the  Institute  be,  and  are  hereby,  extended  to  Mr.  Insull 
for  his  generous  and  greatly  appreciated  action. 

"Resolved  further,  that  an  engrossfed  copy  of  these  resolu- 
tions be  forwarded  to  Mr.  Insull." 

On  March  24,  191 4,  Mr.  Insull  forwarded  his  check  for  six  thousand 
dollars,  and  the  following  deed  was  duly  executed  and  delivered: 

KNOW  ALL  MEN  BY  THESE  PRESENTS,  That  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the 
Promotion  of  the  Mechanic  Arts,  hereinafter  named-  The 
Franklin  Institute,  for  and  in  consideration  of  the  sum  of  Six 
Thousand  ($6,000)  Dollars  to  it  in  hand  jiaid  by  Samuel  Insull, 
Esq.,  tlic  receipt  whereof  is  hereby  acknowledged,  does  hereby 
certify  and  declare  that  it  holds  and  will  use  said  sum  of  money 
for  the  following  uses,  intents  and  purposes,  and  upon  the  fol- 
lowing perpetual  trusts,  that  is  to  say: 

1.  To  expend  One  Thousand  ($1,000)  Dollars,  or  so  much 
thereof  as  may  be  necessary,  for  the  purpose  of  paying  for  the 
design  of  a  medal,  and  the  necessary  die^  and  diploma  plates  for 
the  purposes  hereinafter  set  forth. 

2.  To  invest  and  keep  invested  the  balance  of  said  sum,  and 
from  the  income  derived  from  such  investments  from  time  to 
time  to  strike  off  and  award  medals  from  said  design  to  workers 
in  physical  science  or  technology,  without  regard  to  country, 
whose  efforts,  in  the  opinion  of  the  Board  of  Managers  of  said 
The  Franklin  Institute,  have  done  most  to  advance  our  knowledge 
of  physical  science  or  its  application.  Should  the  income  de- 
rived from  this  fund  be  more  than  necessary  for  the  purposes 
aforesaid,  the  said  The  Franklin  Institute  may,  in  its  discretion, 
award  so  much  of  the  surplus,  as  its  Board  of  Managers"  deems 
wise,  as  premiums  to  accompany  said  medals. 

3.  The  fund  thus  set  apart  shall  be  known  as  "The  Franklin 
Medal  Fund"  (Founded  January  i,  1014,  l)y  Samuel  Insull,  Esq.). 
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sciences,  or  for  the  invention  or  improvement  of  some  useful 
machine,  or  for  some  new  process  or  combination  of  materials 
in  manufactures,  or  for  ingenuity,  skill  or  perfection  in  work- 
manship. 

The  Howard  N.  Potts  Medal.— Howard  N.  Potts,  Esq.,  of  Philadel- 
phia, Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided 
for  the  establishment  of  this  medal  as  follows : 

"I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Art^  and 
its  s^uccessors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the  in- 
come thereof  or  such  part  or  portion  of  it  as  may  be  adequate  for 
the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold  medal, 
to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Edward  Longstreth  Medal. — In  the  month  of  May,  1890,  Edward 
Longstreth,  Esq.,  of  Philadelphia,  Pennsylvania,  retired  member  of  The 
Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  in  trust, 
a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of  one 
thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Long- 
streth Medal  of  Merit;  the  interest  accruing  from  said  principal  sum  to 
be  used  in  procuring  and  awarding  said  medals  for  the  encouragement  of 
invention,  and  in  recognition  of  meritorious  work  in  science  and  the  in- 
dustrial arts;  the  said  awards  to  be  made  by  The  Franklin  Institute  through 
its  Committee  on  Science  and  the  Arts,  under  such  rules  as  said  Committee 
may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver 
medals  and  the  die  therefor  designed  and  executed  under  the  direction  of  a 
committee  of  the  Institute  with  his  approval. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and  on 
September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

''Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
Edward  Longstreth  Medal  of  Merit,  and  in  expressing  its  grate- 
ful acknowledgments  for  the  gift. 

*' Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
a^  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 

The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around    the    margin,    "The    Edward   Longstreth    Medal    of    Merit,    Founded 


REGULATIONS  OF  THE  COMMITTEE 
ON  SCIENCE  AND  THE  ARTS 


Article  I. — Investigations. 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections; 
and  upon  a  majority  vote  of  the  members  present  at  any  stated  meeting, 
it  may  investigate  any  subject  presented  on  motion  of  a  member  or  by  appli- 
cation as  herein  provided. 

Sfc.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee;  nor  will  the  treatment  of  materials  by  any  substance  be  con- 
sidered, unless  the  composition  used  and  the  method  of  treatment  are  fully 
disclosed. 

Sec.  3.  Any  applicant  for  investigation  of  a  subject  will  be  furnished  by 
the  Secretary  with  a  copy  of  the  regulations  governing  investigations. 

Sec.  4.  An  application  for  investigation  shall  be  made  in  writing  on  a 
blank,  subsTtantially  like  "Form  A"  below,  which  may  be  obtained  from 
the  Secretary.  This  application  shall  be  addressed  to  the  Secretary,  who 
will  upon  receipt  refer  it  to  the  Sub-Committee  on  New  Subjects  and  Pre- 
liminary Examination ;  this  sub-committee  shall  recommend  to  the  Com- 
mittee its  acceptance  or  rejection,  upon  which  the  Secretary  shall  notify  the 
applicant   accordingly. 

Sec.  5.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  any  of  the  awards  in  the  gift, 
or  under  the  recommendation,  of  the  said  Committee,  unless  the  subject  for 
award  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee. 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.  m. 
on  tiic  first  Wednesday  of  each  month,  excepting  July  and  August. 

Six'.  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of   five  members  of  the  Committee. 

Si:c.  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  (inoruni  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  lessf  than  fifteen  members. 

Sec.  4.  At  its  stated  meeting  the  Committee  shall  proceed  in  the  fol- 
low in  i^: 

Order  of  Business- 
I.  Calling  the  roll. 

J.  Reading  of  the  minutes  of  preceding  meeting. 
^.  Reading  of   correspondence. 

(A 


66  YEAR  BOOK  OF 

duties  of  this  sub-committee  shall  be  to  keep  a  general  observation  of  progress 
made  in  science  and  the  arts  and  to  report  to  the  Committee  subjects  ad- 
judged worthy  of  investigation;  to  co-operate  with  the  Secretary  in  keeeping 
the  work  of  the  Committee  properly  before  the  public,  and  to  recommend 
at  each  regular  meeting  the  acceptance  or  otherwise  of  all  applications  for 
investigation.  This  sub-committee  shall  meet  at  least  once  prior  to  each 
regular  meeting  of  the  Committee, 

Sec.  2.  There  shall  be  appointed  each  April  by  the  Chairman  from 
the  membership  with  the  consent  and  approval  of  the  Committee,  a  sub- 
committee styled  the  "Sub-Committee  on  Literature."  It  shall  be  the  duty 
of  this  sub-committee  to  examine  carefully  all  papers  that  have  been  pre- 
sented to  the  Institute  and  published  in  its  Journal  during  the  current  year, 
and  to  report  to  the  Committee  not  later  than  the  following  April  meet- 
ing which  of  these  papers  deserve  the  award  of,  viz. : 

1,  The  Hoivard  N.  Potts  Medal; 

2.  The  Certificate  of  Merit. 

The  Institute,  through  the  Committee,  may  award  said  medals  to  the 
authors  of  papers  so  recommended,  except  that  it  shall  not  so  award  more 
than  one  Potts  Medal  in  any  one  year. 

The  Sub-Committee  on  Literature  shall  also  consider  any  publication  or 
treatise  devoted  to  science  or  the  mechanic  arts,  submitted  by  the  Com- 
mittee, and  if  in  its  judgment  said  work  appears  to  be  of  unusual  merit  it 
may  recommend  that  its  author  be  awarded  the  Potts  Medal,  provided  that 
such  medal  shall  not  be  so  awarded  more  than  once  in  any  one  year. 

Advertisement  of  these  awards  shall  not  be  required. 

Sec.  3.  There  shall  be  appointed  annually  by  the  Chairman  from  the 
membership  a  sub-committee  styled  the  "Sub-Committee  on  Awarding  the 
Franklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of 
the  award  of  this  medal  under  the  provisions  of  the  deed  of  gift. 

Article  V. — Sub-Commit  Ices  on  Invcsi'mation  of  Applications. 

Section  i.  Upon  the  acceptance  of  an  application  for  investigation,  a 
sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  investigation. 

Sec.  2.  Sub-committees  shall  be  appointed  from  the  membership  of  the 
Committee,  but  they  may  include  a  minority  of  other  persons  whose  expert 
services  are  desired  in  the  examination. 

Sec.  3.  When  the  personnel  of  a  sub-committee  on  investigation  is  linally 
determined,  a  notice  shall  be  sent  to  each  member  thereof  giving  the  names 
of  the  members  of  the  sub-committee  and  setting  forth  the  regulations  govern- 
ing investigations. 

Sec.  4.  No  person  shall  be  a  member  of  a  sub-committee  on  investigation 
who  is  interested  in  the  issue. 

Sec.  5.  After  a  subject  has  been  assigned  to  a  sub-committee  for  in- 
vestigation it  shall  not  be  withdrawn  without  the  consent  of  the  Committee. 
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Sec.  2.  When  a  sub-committee  on  investigation  deems  the  subject 
upon  which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal, 
tlie  Howard  N.  Potts  Medal,  the  Edward  Longstreth  Medal,  or  the  Cer- 
lificatc  of  Merit,  it  shall  include  in  its  report  a  recommendation  to  that 
effect ;  and  such  recommendation  may  be  adopted  by  a  majority  vote  of 
the  Committee,  but  shall  not  be  changed  except  by  a  vote  of  two-thirds 
of  the  members  present. 

Sec.  3.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute 
in  conjunction  with  the  chairman  of  the  sub-committee,  but  without  mate- 
rially changing  its  meaning  or  effect.  The  Secretary'  and  chairman  may  be 
assisted  in  this  work  by  the  Publications  Committee  of  the  Institute,  or 
by  an  editing  committee  appointed  by  the  Chairman  of  the  Committee. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  ac- 
ceptance by  the  Committee,  shall  be  signed  by  a  majority  of  the  members 
of  the  sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a 
minority  report  at  least  three  days  prior  to  the  meeting  at  which  the 
majority  report  is'  to  be  presented. 

Sec.  6.  Xo  member  oi  a  sub-committee  shall  be  permitted  to  sign  a 
report  wi  hout  having  personally  examined  the  subject  under  investigation, 
or  taken  part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accom- 
panied by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to 
elucidate  the  subject. 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked 
for  identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially 
the  following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon : — 

Exhibit  No.  — < ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No. 


Secretary. 

Sec.  9.  Reports  must  be  in  the  Secretary's  hands  at  least  one  week 
previous  to  the  stated  meeting  at  which  they  are  to  be  presented. 

Svx:.  10.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  it  may  be  furnished  the 
applicant,  who  may  make  any  explanation  or  objections,  in  writing,  addressed 
to  the  Chairman  of  the  Committee;  but  such  writing  must  be  received  not 
later  than  the  next  stated  meeting  of  the  Committee. 

Sec.  II.  The  report  of  a  sub-committee  on  investigation  may  be  dis- 
cussed and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first 
presented,  1)ut  shall  be  laid  over  for  a  second  reading  and  fiscal  action  until 
ilie  next  stated  meeting;  except  where  no  recommendation  of  an  award  is 
n:a(le  in  the  report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of 
after  first  readinj^. 
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Sec.  4.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Edward  Long- 
strcth  Medal  shall  be  conclusive  without  advertisement. 

Sec.  5.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Certificate  of 
Merit  shall  be  conclusive  without  advertisement. 

Article  XI. — Protests. 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.  Such  protests  shall  be  presented  to  the  Committee  at  its  next 
stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a 
vote  of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investiga- 
lion  shall  be  made. 

Article  XII. — Institute  Reports. 

Section  i.  Reports  issued  by  the  Institute  shall  begin  and  end  sub- 
stantially as  in  Form  C  below.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec.  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the 
Chairman  of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the 
Institute :  and  they  may  also  bear  the  names  of  the  members  who  signed 
the  sub-committee's  report. 

Skc.  3.  It  shall  be  the  duty  of  the  Secretary  to  furnish  applicants  for 
investigation  with  a  copy  of  the  Institute's  Report. 

Article  XIII. — Amendments  to  Regulations. 

Section  i.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
c()nsidered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two- 
thirds  of  the  required  quorum. 

Sec.  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  member 
on  the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 


A  special  committee,  appointed  for  the  purpose  of  preparing  a  memoran- 
dum covering  the  practice  of  the  committee  in  the  matter  of  recommending 
the  different  awards  available  to  the  Institute,  presented  a  detailed  report  at 
the  Stated  Meeting  on  September  i,  1920,  of  which  the  following  are  the 
conclusions : 

Since  much  latitude  is  allowed  by  the  terms  of  the  several  medal 
bequests  and  no  rules  for  the  making  of  Institute  awards  conflicting 
with  the  purpose  and  intent  of  the  donors  can  be  made,  it  is  obviously 
not  the  part  of  wisdom  to  attempt  too  much  in  the  way  of  definition 
but  your  Committee  is  of  the  opinion  that  future  awards  might  be 
made  with  the  following  general  understanding: 
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IMPORTANT   TO  APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process  together  with  two  copies  of  each  of  the  United 
Slates  patents  issued  to  applicant  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 

FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF   PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE    MECHANIC   ARTS 

S.  &  A.  Case  No 

Report  of  Sub-Co m mittee,  dated 

Investigating    

To  THE  Committee  on  Science  and  the  Arts: 

Your  sub-commitloc  appointed  to  investigate  the  al>ove  subject  report  as 
follows : 


discovery 

r  •  I      .•         r  .1       exccllonco  of  construction 

In  oonsuloration  01  the  <  ,  . 

mgenuity  and  novelty 
or 

01   your  sub-committee  recommends 

the  award  o\   to of 

Respect  fully  submitted. 

Chairman. 


\co\^*.cy\  at  the  Stated  Mectinj;  of 10 
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FORM  C 
(Institute  Report  Forms) 
THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

promotion  of  the  mechanic  arts 

Hall  of  the  Institute, 

Philadelphia, 


S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating  

reports  as  follows : 


In  consideration  of  the  - 


J:  SCO very 

excellence  of  construction 

Ingenuity  and  novelty 

or 


of    the  Institute  awards  the 


to  of  

President. 


[seal] 

Secretary. 

Countersigned  

Chairman  of  the  Committee  on  Science  and  the  Arts. 
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income  from   securities  owned,  and  attention  isf  being  given  to  the  creation 
of  an  organization  suitable  for  the  proper  conduct  of  the  work. 

The  report  of  the  Committee  on  Instruction,  Mr.  Paul,  Chairman,  covers 
the  ninety-eighth  year  of  the  School's  existence.    Two  hundred  and  ninety 
students  were  enrolled,  183  less  than  the  unusually  large  enrollment  of  the 
previous  year.     The  Committee  records  its  belief  that  the  cause  of  the  rela- 
tively small  number  of  students  registering  during  the  year  wa^  the  industrial 
depression  in  Philadelphia.    The  most  marked  reduction  in  the  number  of 
students  was  in  the  course  in  Naval  Architecture.     Other  than  the  fact  that 
we  had   a   reduced  enrollment,   the   School  year  can  be  regarded  as  highly 
successful  from  the  point  of  view  of  the  student  and  of  the  Institute. 

The  report  of  the  Committee  on  Science  and  the  Arts,  Dr.  Barnes,  Chair- 
man, covers  its  activities  during  its  eighty-eighth  year  of  continuous  existence. 
The  Committee's  work  during  the  year  was  little  different  from  that  of  former 
years.  The  Sub-committee  on  Preliminary  Examination  considered  fifty-six 
subjects,  of  which  eighteen  were  recommended  for  investigation.  Fifteen 
awards  were  made. 

The  Committee  on  Election  and  Resignation  of  Members,  Mr.  Lesley, 
Chairman,  reports  the  election  during  the  year  of  44  members,  the  resignation 
of  ;^';,  the  death  of  23,  and  that  19  were  dropped  from  the  rolls  for  non- 
payment of  dues.  The  net  result  is  a  loss  in  membership  of  35.  The  Institute 
has  now  1351  members.  To  comment  on  this  loss  in  membership  and  in 
general  on  the  small  membership  of  the  Institute  would  be  only  to  repeat 
what  has  been  said  in  past  years,  which  may  be  briefly  expressed  by  saying 
that  the  failure  to  attract  a  larger  number  of  people  to  membership  in  an 
institution  so  venerable,  honorable  and  useful  is  inexplicable,  though  various 
theories  have  from  time  to  time  been  advanced  in  explanation. 

Notable  among  the  members  of  the  Institute  whose  deaths  we  have 
sadly  to  record  were  Alfred  W.  Gibbs,  a  member  of  the  Board  of  Managers 
from  191 5  to  1922,  and  Coleman  Sellers,  Jr.,  for  sixteen  years  Manager  or 
Vice-President  of  the  Institute. 

Mr.  Gibbs  brought  to  the  work  of  the  Institute  the  fruit  of  many  years' 
engineering  experience  and  the  will  to  devote  that  experience  to  the  advance- 
ment of  the  mechanic  arts  through  the  medium  of  The  Franklin  Institute. 
His  contributions  to  Science  were  notable;  his  personality  as  well  as  his 
unfailing  good  sense  made  him  an  agreeable  associate  and  a  wise  counsellor. 
He  is  greatly  missed. 

Coleman  Sellers,  Jr.,  by  tradition  and  through  inheritance  was  deeply 
interested  in  the  work  of  the  Institute.  Turning  to  the  Year  Book  we  find 
that  Mr.  Sellers  and  his  forebears  have  occupied  the  position^  of  Manager, 
Vice-President  and  President  of  The  Franklin  Institute  for  a  total  of 
approximately  eighty  years, — four-fifths  of  the  Institute's  life.  Through 
three  generations  the  Sellers'  family  have  been  prominent  in  the  work  of 
the  Institute.  Tho.se  of  us  who  knew  Coleman  Sellers,  Jr.,  and  were 
witnesses  of  the  ability  and  good-will  brought  by  him  to  the  service  of 
science  can  judge  what  a  profound  and  beneficial  influence  must  have  been 
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|S.5fX).oo  per  year,  are  inadequate  for  the  useful  work  that  the  Library  Com- 
fiiitite  might  accomplish  in  the  purchase  of  books  and  the  binding  of 
v<iluines  and  pamphlets.  For  the  present  we  must  content  ourselves  with 
rill  annual  expenditure  approximating  the  above  amount.  As  in  previous 
years,  we  have  to  record  that  while  our  library  attendance  is  small,  due  in 
part  to  the  location  of  our  building,  it  is  to  be  noted  that  a  large  proportion 
of  the  people  who  come  to  the  library  come  to  consult  many  books  and 
uiitn  spend  days  in  such  consultation. 

Such,  in  brief,  is  the  history  of  the  Institute's  activities  during  the 
yiar  ending  September  30,  last.  In  some  respects  the  record  is  unique. 
Notable  among  its  features  is  the  precedent  established  by  the  visit  of  Dr. 
Abton,  above  referred  to.  Your  Board  confidently  anticipates  that  the 
precedent  so  brilliantly  established  will  be  maintained  and  that  in  the  future 
from  year  to  year  we  will  be  able  to  present  to  the  scientists  of  America, 
roiirses  of  lectures  upon  scientific  matters  of  interest  by  the  leading  scientists 
of  the  world.  We  anticipate  that  Prof.  J.  J.  Thomson  will  visit  the  Institute 
the*  coming  spring  for  the  delivery  of  a  series  of  lectures  upon  "The  Electron 
in  Chemistry."  We  are  enabled  to  arrange  thi^  through  the  generosity  of 
fritMids  in  the  electrical  industry  who  give  this  additional  evidence  of  their 
intelligent  interest  in  scientific  matters  and  in  The  Franklin  Institute.  The 
buccess  of  the  Institute  in  carrying  out  its  plans  in  this  respect,  bringing 
t(j  the  Institute  some  of  the  most  inspiring  personalities  of  the  world  of 
science,  must  result  in  a  notable  stimulation  of  the  scientific  life  of  America. 

Members  of  The  Franklin  Institute :  Our  institution  is  about  to  enter 
on  the  last  year  of  its  first  century  of  life.  Through  one  hundred  years,  un- 
aided by  National,  State  or  municipal  support,  the  Institute  has  given  efficient 
service  in  the  promotion  of  physical  science — an  time  of  peace  knowing  no 
national  boundaries,  its  only  recognized  frontier  being  the  advanced  line  of 
scientific  endeavor — in  time  of  war  bending  every  energy  to  the  aid  of  the  na- 
tion in  arms.  This  is  the  example  set  for  us  by  four  generations  of  men.  It 
becomes  us  in  these  latter  months  of  the  Institute's  first  century  of  existence 
lo  resolve  to  so  continue  its  work  during  the  fraction  of  its  life  under  our 
influence  that  men  in  the  expiring  hours  of  other  centuries,  seeing  our  ac- 
complishment in  perspective,  shall  judge  us  to  have  been  not  unworthy 
custodians  of  the  life  and  traditions  of  The  Franklin  Institute.  In  our  time 
there  must  be  no  break  in  the  line  of  honorable  tradition. 

Membership  in  our  institution  has  its  responsibilities  as  well  as  its 
privileges.  A  part  of  your  responsibility  as  members  is  to  make  sure  that 
the  men  you  entrust  with  official  position  are  men  of  such  capacity  and  good 
intent  as  insures  the  maintaining  of  our  century  old  standards.  Not  other- 
wise than  by  recognizing  and  meeting  thi^  responsibility  can  you  justify 
your  membership  in  this  venerable  and  honorable  institution.  The  Franklin 
Institute  is  worthy  of  the  best.  It  is  for  you  to  see  that  it  has  the  best.  As 
of  today  its  destinies  are  in  your  hands. 

Respectfully  submitted, 

Walton  Clark, 
Philadelphia,  January  17,  1923.  President. 
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The  contents  of  the  library  on  September  30,  1922  were : 

Volumes,   bound  and  unbound    77.364 

Pamphlets    18,61 1 

Maps  and  Charts   2,292 

Photographs    i,349 

Binding: 

During  the  year  the  following  work  was  done  by  the  binders : 

Recent  volumes  of  periodicals  bound  319 

1 134  pamphlets  bound   79 

Recent  volumes  of  foreign  chemical  periodicals  bound 

and  charged  to  the  Chemical  Periodical  Binding  Fund  33 

Volumes  charged  to  the  Morris  Fund   36 

Old  volumes,  bound  and  rebound   57 


524 
Magazines  and  Other  Periodical  Pttblications: 

6650  copies  of  the  Journal  were  used  for  exchange  purposes. 
Twenty-seven  exchanges  were  added  to  the  mailing  list  and  one  hundred 
and  fifty- four  were  discontinued. 

The  total  number  of  exchanges  on  September  30th  was  459.     The  sub- 
scriptions totaled  172  and  the  number  of  gift  subscriptions  was  74,  making  the 
total  number  of  periodical  publications  received,  705. 
Evening  Hours: 

The  library  was  open  on   twenty-eight  meeting  nights  until   ten   o'clock, 
with  a  total  attendance  after  six  o'clock  of  47  members. 

Respectfully  submitted, 

Clarence  A.   Hall, 
Chairman. 
PiiiLADKLPHiA,  January  10,  1923. 

REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL   YEAR   ENDING  SEPTEMBER  30.   1922. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  models,  apparatus  and  specimens  have  been  added  to  the 
Institute's  collection   since  the  date  of  the  last  report : 

Working  model  done  to  scale  of  the  original  Van  Depocle  tram-car,  one 
of  the  earliest  electrical  lines  to  run  in  New  England  in  the  vicinity  of 
Ansonia  and  Derby.  It  was"  capable  of  carrying  twenty-five  tons  of  freight. 
Presented  by  Mr.  L.  S.  Storrs,  President,  The  Connecticut  Company,  New 
Haven,  Connecticut.  A  full  description  of  this  model  appears  in  the  Pro- 
ceedings of  the  Stated  Meeting  of  the  Institute  held  November  16,  1921, 
(J.  F.  I.,  Vol.  192,  page  819). 

The  first  blanket  of  camels  wool  taken  from  the  first  loom  erected  in  the 
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tu  May  inclusive,  at  the  hour  of  eight  o'clock,  with  the  exception  of  that  of 
\Jav  17  v^hich  was  held  at  three-thirty  o'clock  in  the  afternoon.    The  follow- 
ng   is  a  list  of  dates  and  speakers  with  titles  and  synopses  of  their  com- 
munications :  ^ 

C)ctotHrr  U),  hjji:  Ralph  Modjeski,  D.  Eng.,  Chief  Engineer,  Delaware 
Kivcr  Bridge  Joint  Commission,  Philadelphia,  Pennsylvania,  member  of  the 
Institute  presented  a  paper  on  "The  Delaware  River  Bridge  between  Phila- 
delphia and  Camden."  The  speaker  gave  an  account  of  the  comparative  study 
utid  a>nsiderations  which  led  to  the  adoption  of  the  suspension  type  of  bridge 
and  dvscriU'd  the  salient  features  and  characteristics  of  the  design.  The 
\ubjvvt  was  illustrated  by  lantern  slides  from  the  engineers'  drawings^  and 
views  of  the  bridge  as  it  will  appear  when  completed.  The  paper  was  printed 
ill  tull  in  the  January,  1922  issue  of  the  Journal. 

\t  ihis  meeting  the  Elliott  Cresson  Medal  was  presented  to  Dr.  Byron 
K.  Kldrvd  of  New  York  City  for  his  invention  of  "Low  Expansion  Leading-in 
Wirv  iov  Incandescent  Electric  Lamps." 

Thi*  Howard  N.  Pottsf  Medal  was  presented  to  Mr.  Alfred  O.  Tate,  of 
Cruu>it\>u,  Rhode  Island,  for  his  process  of  water-proofing  fabrics. 

NoveinlHT  16,  1921 :  Heber  D.  Curtis,  Ph.D.,  Director  of  the  Allegheny 
Ob>vi\atory,  Pittsburgh,  Pennsylvania,  presented  a  paper  on  "The  Spiral 
Nvbvilai'  and  their  Interpretation."  The  speaker  pointed  out  that  of  all 
Kuv^wn  v'laiseH  of  celestial  objects,  the  spirals  are  perhaps  the  most  difHcult 
U»  til  into  any  coherent  scheme  of  stellar  evolution,  either  as  a  point  of  origin 
v'l  A^  an  t'vnlutionary  product.  In  form,  in  distribution,  and  in  space 
wK'vii.v,  liny  sland  apart  from  all  other  objects  observed  in  the  Milky  Way. 
\huh  nmdrrn  observational  evidence  supports  the  belief  that  these  beautiful 
\«blv^l^  ill  I*  Hrp«*rate  galaxies  of  stars,  or  "island  universes,"  comparable  with 
\»ni  MNVii  Mulaxy  in  size  and  in  number  of  component  suns.  Evidence  for 
mi  I  .iHHiiiht  the  island  universe  theory  of  the  spirals  was  presented.  The 
sul'ln  1   was  IMustratod  by  lantern  slides. 

\l  tliii  inertinK  Mr.  L.  S.  Storrs  presented  to  the  Institute  a  beautifully 
\Miit>lMii  It'll  working  model,  done  to  scale,  of  the  original  Van  Depoele  motor. 

I  lir  Id  ward  I.ongstreth  Medal  was  presented  to  Hi^  Excellency,  James 
11.11  liithJi,  (iovernnr  of  Vermont,  the  inventor  of  the  Hartness  Screw  Thread 
t  Hiiipiualor. 

Mir  lilward  I.ongstreth  Medal  was  also  presented  to  Mr.  Thomas 
\\  illiiifi    1 1  irks   for  his  "Once-over"  Tiller. 

I  JimiiiImt  Ji,  lo.M  :  P.  11.  Ikitos,  A.B.,  R.S.,  Chief,  Structural  and 
i\|i'»»  ll.iiHuns  Materials  Division.  Bureau  of  Standards,  Washington,  District 
111  «  ulmnliia,  presvMitod  u  paper  on  "The  .Application  of  the  Fundamental 
|\ii.tulr(|«r  of  Portland  (Vnient  to  Its  Manufacture  and  L^se." 

I  lie  ii'Milts  of  various  attempts  to  determine  the  mineral  constituents  of 
rMiiliiiiil  »iiniiit,  rtdininatintf  it^  the  successful  attempt  of  Rankin,  were 
!•  M«  v\..l  riir  woiK  of  the  Uureuu  of  Standards  in  determining  the  physical 
piMiMiiirn  Ml  ilir  diOeienl  constituents  was  described.  The  relative  amounts 
•  »l  iliiM'  oiiiinjnu  (n  cement  of  nornml  manufacture,  and  the  possibility  and 
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REPORT  OF  THE  PRESIDENT 

FOR   THE   FISCAL   YEAR   ENDING   SEPTEMBER   30.    1922. 

To  the  Members  of  The  Franklin  Institute: 

Your  Board  of  Managers  has  instructed  me  to  report  to  you  on  the 
affair^  of  the  Institute  for  the  Institute  year  ending  September  30,  1922,  as 
follows : 

The  Managers  hope  that  reading  this  report  and  the  reports  of  the 
several  committees  of  the  Board  and  of  the  Institute,  as  they  will  appear  in 
the  1923  Year  Book,  will  lead  you  to  the  conclusion  that  the  work  of  the 
Institute  was  carried  on  through  the  year — as  they  believe — with  results 
favorably  comparable  with  those  of  previous  years. 

Following  our  established  order,  the  Managers  make  ^uch  brief  comment 
on  these  reports  as  seems  suitable. 

The  Committee  on  Museum,  Mr.  Outerbridge,  Chairman,  reports  the 
addition  to  the  Museum  of  certain  models  and  apparatus  of  interest,  notable 
among  them  a  working  model  of  the  original  Van  Depoele  electric  tram 
car,  donated  by  Mr.  L.  S.  Storrs,  and  a  valuable  set  of  scientific  instruments 
once  owned  by  the  late  George  R.  Henderson  and  donated  by  his  widow. 
Our  facilities  for  exhibiting  our  models,  of  which  we  have  many  of  great 
scientific  and  historic  interest,  have  not  improved,  and  will  not  improve  until 
wc  are  able  to  store  and  properly  display  them  in  another  building  erected  in 
whole  or  in  part  for  the  purpose.  The  provision  of  such  a  building  is  a 
part  of  our  plans  for  the  future,  as  more  particularly  discussed  in  our  report 
for  the  Institute  year  ending  September  30,  1921. 

The  Committee  on  Publication,  Dr.  Rosengarten,  Chairman,  reports  the 
completion  of  the  one-hundred  and  ninety- fourth  volume  of  the  Journal. 
The  Committee  refers  briefly  to  the  contents  of  the  Journal  for  the  current 
year  and  to  the  Ykar  Book.  The  Committee  reports  that  the  demand  for  the 
work  on  the  "Physics  of  the  Air"  by  Dr.  W.  J.  Humphreys,  continues. 
Twelve  hundred  and  fifty- four  volumes  have  been  sold  since  the  work  was 
issued  less  than  two  years  ago.  The  evidence  continues'  that  the.  book  is  of 
great  value  to  meteorologists  and  aviators  and  that  The  Franklin  Institute  has 
been  more  than  justified  in  undertaking  its  publication. 

The  Committee  on  Exhibitions,  Mr.  Benjamin  Franklin,  Chairman,  reports 
again  on  the  contemporary  status  of  the  Sesqui-Centennial  Exhibition  in  so 
far  as  it  affects  The  Franklin  Institute. 

The  report  of  the  Committee  on  Sectional  Arrangements,  Dr.  Keller, 
Chairman,    records    with    some    detail    the    lectures — ^nineteen    in    number — 
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income  from  securities  owned,  and  attention  iS  being  given  to  the  creation 
of  an  organization  suitable  for  the  proper  conduct  of  the  work. 

The  report  of  the  Committee  on  Instruction,  Mr.  Paul,  Chairman,  covers 
the  ninety-eighth  year  of  the  School's  existence.  Two  hundred  and  ninety 
students  were  enrolled,  183  less  than  the  unusually  large  enrollment  of  the 
previous  year.  The  Committee  records  its  belief  that  the  cause  of  the  rela- 
tively small  number  of  students  registering  during  the  year  wa^  the  industrial 
depression  in  Philadelphia.  The  most  marked  reduction  in  the  number  of 
students  was  in  the  course  in  Naval  Architecture.  Other  than  the  fact  that 
we  had  a  reduced  enrollment,  the  School  year  can  be  regarded  as  highly 
successful  from  the  point  of  view  of  the  student  and  of  the  Institute. 

The  report  of  the  Committee  on  Science  and  the  Arts,  Dr.  Barnes,  Chair- 
man, covers  its  activities  during  its  eighty-eighth  year  of  continuous  existence. 
The  Committee's  work  during  the  year  was  little  different  from  that  of  former 
years.  The  Sub-committee  on  Preliminary  Examination  considered  fifty-six 
subjects,  of  which  eighteen  were  recommended  for  investigation.  Fifteen 
awards  were  made. 

The  Committee  on  Election  and  Resignation  of  Members,  Mr.  Lesley, 
Chairman,  reports  the  election  during  the  year  of  44  members,  the  resignation 
of  S7,  the  death  of  23,  and  that  19  were  dropped  from  the  rolls  for  non- 
payment of  dues.  The  net  result  is  a  loss  in  membership  of  35.  The  Institute 
has  now  135 1  members.  To  comment  on  this  loss  in  membership  and  in 
general  on  the  small  membership  of  the  Institute  would  be  only  to  repeat 
what  has  been  said  in  past  years,  which  may  be  briefly  expressed  by  saying 
that  the  failure  to  attract  a  larger  number  of  people  to  membership  in  an 
institution  so  venerable,  honorable  and  useful  is  inexplicable,  though  various 
theories  have  from  time  to  time  been  advanced  in  explanation. 

Notable  among  the  members  of  the  Institute  whose  deaths  we  have 
sadly  to  record  were  Alfred  W.  Gibbs,  a  member  of  the  Board  of  Managers 
from  191 5  to  1922,  and  Coleman  Sellers,  Jr.,  for  sixteen  years  Manager  or 
Vice-President  of  the  Institute. 

Mr.  Gibbs  brought  to  the  work  of  the  Institute  the  fruit  of  many  years* 
engineering  experience  and  the  will  to  devote  that  experience  to  the  advance- 
ment of  the  mechanic  arts  through  the  medium  of  The  Franklin  Institute. 
His  contributions  to  Science  were  notable ;  his  personality  as  well  as  hi? 
unfailing  good  sense  made  him  an  agreeable  associate  and  a  wise  counsellor. 
He  is  greatly  missed. 

Coleman  Sellers,  Jr.,  by  tradition  and  through  inheritance  was  deeply 
interested  in  the  work  of  the  Institute.  Turning  to  the  Year  Book  we  find 
that  Mr.  Sellers  and  his  forebears  have  occupied  the  positions'  of  Manager, 
Vice-President  and  President  of  The  Franklin  Institute  for  a  total  of 
approximately  eighty  years, — four-fifths  of  the  Institute's  life.  Through 
three  generations  the  Sellers'  family  have  been  prominent  in  the  work  of 
the  Institute.  Those  of  us  who  knew  Coleman  Sellers,  Jr.,  and  were 
witnesses  of  the  ability  and  good-will  brought  by  him  to  the  s^ervice  of 
science  can  judge  what  a  profound  and  beneficial  influence  must  have  been 
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income  from  securities  owned,  and  attention  iS  being  given  to  the  creation 
of  an  organization  suitable  for  the  proper  conduct  of  the  work. 

The  report  of  the  Committee  on  Instruction,  Mr.  Paul,  Chairman,  covers 
the  ninety-eighth  year  of  the  School's  existence.  Two  hundred  and  ninety 
students  were  enrolled,  183  less  than  the  unusually  large  enrollment  of  the 
previous  year.  The  Committee  records  its  belief  that  the  cause  of  the  rela- 
tively small  number  of  students  registering  during  the  year  waS  the  industrial 
depression  in  Philadelphia.  The  most  marked  reduction  in  the  number  of 
students  was  in  the  course  in  Naval  Architecture.  Other  than  the  fact  that 
we  had  a  reduced  enrollment,  the  School  year  can  be  regarded  as  highly 
successful  from  the  point  of  view  of  the  student  and  of  the  Institute. 

The  report  of  the  Committee  on  Science  and  the  Arts,  Dr.  Barnes,  Chair- 
man, covers  its  activities  during  its  eighty-eighth  year  of  continuous  existence. 
The  Committee's  work  during  the  year  was  little  different  from  that  of  former 
years.  The  Sub-committee  on  Preliminary  Examination  considered  fifty-six 
subjects,  of  which  eighteen  were  recommended  for  investigation.  Fifteen 
awards  were  made. 

The  Committee  on  Election  and  Resignation  of  Members,  Mr.  Lesley, 
Chairman,  reports  the  election  during  the  year  of  44  members,  the  resignation 
of  S7,  the  death  of  23,  and  that  19  were  dropped  from  the  rolls  for  non- 
payment of  dues.  The  net  result  is  a  loss  in  membership  of  35.  The  Institute 
has  now  135 1  members.  To  comment  on  this  loss  in  membership  and  in 
general  on  the  small  membership  of  the  Institute  would  be  only  to  repeat 
what  has  been  said  in  past  years,  which  may  be  briefly  expressed  by  saying 
that  the  failure  to  attract  a  larger  number  of  people  to  membership  in  an 
institution  so  venerable,  honorable  and  useful  is  inexplicable,  though  various 
theories  have  from  time  to  time  been  advanced  in  explanation. 

Notable  among  the  members  of  the  Institute  whose  deaths  we  have 
sadly  to  record  were  Alfred  W.  Gibbs,  a  member  of  the  Board  of  Managers 
from  191 5  to  1922,  and  Coleman  Sellers,  Jr.,  for  sixteen  years  Manager  or 
Vice-President  of  the  Institute. 

Mr.  Gibbs  brought  to  the  work  of  the  Institute  the  fruit  of  many  years' 
engineering  experience  and  the  will  to  devote  that  experience  to  the  advance- 
ment of  the  mechanic  arts  through  the  medium  of  The  Franklin  Institute. 
His  contributions  to  Science  were  notable;  his  personality  as  well  as  his 
unfailing  good  sense  made  him  an  agreeable  associate  and  a  wise  counsellor. 
He  is  greatly  missed. 

Coleman  Sellers,  Jr.,  by  tradition  and  through  inheritance  was  deeply 
interested  in  the  work  of  the  Institute.  Turning  to  the  Year  Book  we  find 
that  Mr.  Sellers  and  his  forebears  have  occupied  the  positions  of  Manager, 
Vice-President  and  President  of  The  Franklin  Institute  for  a  total  of 
approximately  eighty  years, — four-fifths  of  the  Institute's  life.  Through 
three  generations  the  Sellers'  family  have  been  prominent  in  the  work  of 
the  Institute.  Those  of  us  who  knew  Coleman  Sellers,  Jr.,  and  were 
witnesses  of  the  ability  and  good-will  brought  by  him  to  the  service  of 
science  can  judge  what  a  profound  and  beneficial  influence  must  have  been 
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$5,500.00  per  year,  are  inadequate  for  the  useful  work  that  the  Library  Com- 
mittee might  accomplish  in  the  purchase  of  books  and  the  binding  of 
volumes  and  pamphlets.  For  the  present  we  must  content  ourselves  with 
an  annual  expenditure  approximating  the  above  amount.  As  in  previous 
years,  we  have  to  record  that  while  our  library  attendance  is  small,  due  in 
part  to  the  location  of  our  building,  it  is  to  be  noted  that  a  large  proportion 
of  the  people  who  come  to  the  library  come  to  consult  many  books  and 
often  spend  days  in  such  consultation. 

Such,  in  brief,  is  the  history  of  the  Institute's  activities  during  the 
year  ending  September  30,  last.  In  some  respects  the  record  is  unique. 
Notable  among  its  features  is  the  precedent  established  by  the  visit  of  Dr. 
Aston,  above  referred  to.  Your  Board  confidently  anticipates  that  the 
precedent  so  brilliantly  established  will  be  maintained  and  that  in  the  future 
from  year  to  year  we  will  be  able  to  present  to  the  scientists  of  America, 
courses  of  lectures  upon  scientific  matters  of  interest  by  the  leading  scientists 
of  the  world.  We  anticipate  that  Prof.  J.  J.  Thomson  will  visit  the  Institute 
the  coming  spring  for  the  delivery  of  a  series  of  lectures  upon  "The  Electron 
in  Chemistry."  We  are  enabled  to  arrange  thi^  through  the  generosity  of 
friends  in  the  electrical  industry  who  give  this  additional  evidence  of  their 
intelligent  interest  in  scientific  matters  and  in  The  Franklin  Institute.  The 
success  of  the  Institute  in  carrying  out  its  plans  in  this  respect,  bringing 
to  the  Institute  some  of  the  most  inspiring  personalities  of  the  world  of 
science,  must  result  in  a  notable  stimulation  of  the  scientific  life  of  America. 

Members  of  The  Franklin  Institute :  Our  institution  is  about  to  enter 
bn  the  last  year  of  its  first  century  of  life.  Through  one  hundred  years,  un- 
aided by  National,  State  or  municipal  support,  the  Institute  has  given  efficient 
service  in  the  promotion  of  physical  science — in  time  of  peace  knowing  no 
national  boundaries,  its  only  recognized  frontier  being  the  advanced  line  of 
scientific  endeavor — in  time  of  war  bending  every  energy  to  the  aid  of  the  na- 
tion in  arms.  This  is  the  example  set  for  us  by  four  generations  of  men.  It 
becomes  us  in  these  latter  months  of  the  Institute's  first  century  of  existence 
to  resolve  to  so  continue  its  work  during  the  fraction  of  its  life  under  our 
influence  that  men  in  the  expiring  hours  of  other  centuries,  seeing  our  ac- 
complishment in  perspective,  shall  judge  us  to  have  been  not  unworthy 
custodians  of  the  life  and  traditions  of  The  Franklin  Institute.  In  our  time 
there  must  be  no  break  in  the  line  of  honorable  tradition. 

Membership  in  our  institution  has  its  responsibilities  as  well  as  its 
privileges.  A  part  of  your  responsibility  as  members  is  to  make  sure  that 
the  men  you  entrust  with  official  position  are  men  of  such  capacity  and  good 
intent  as  insures  the  maintaining  of  our  century  old  standards.  Not  other- 
wise than  by  recognizing  and  meeting  this*  responsibility  can  you  justify 
your  membership  in  this  venerable  and  honorable  institution.  The  Franklin 
Institute  is  worthy  of  the  best.  It  is  for  you  to  see  that  it  has  the  best.  As 
of  today  its  destinies  are  in  your  hands. 

Respectfully  submitted, 

Walton  Clark. 
Philadelphia,  January  17,  1923.  President. 
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The  contents  of  the  library  on  September  30,  1922  were : 

Volumes,  bound  and  unbound    77.364 

Pamphlets    18,61 1 

Maps  and  Charts   2,292 

Photographs    1.349 

Binding: 

During  the  year  the  following  work  was  done  by  the  binders: 

Recent  volumes  of  periodicals  bound 319 

1 134  pamphlets  bound   79 

Recent  volumes  of  foreign  chemical  periodicals  bound 

and  charged  to  the  Chemical  Periodical  Binding  Fund  33 

Volumes  charged  to  the  Morris  Fund  36 

Old  volumes,  bound  and  rebound  57 


524 
Magazines  and  Other  Periodical  Publications: 

6O50  copies  of  the  Journal  were  usfed  for  exchange  purposes. 
Twenty-seven  exchanges  were  added  to  the  mailing  list  and  one  hundred 
and  fifty-four  were  discontinued. 

The  total  number  of  exchanges  on  September  30th  was  459.     The  sub- 
scriptions totaled  172  and  the  number  of  gift  subscriptions  was  74,  making  the 
total  number  of  periodical  publications  received,  705. 
livening  Hours: 

The  library  was  open  on  twenty-eight  meeting  nights  until  ten  o'clock, 
with  a  total  attendance  after  six  o'clock  of  47  members. 

Respectfully  submitted, 

Clarence  A.   Hall, 
Chairn\a<n. 
PufLADKLPHiA,  January  10,  1923. 

REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL   YEAR   ENDING  SEPTEMBER  30.   1922. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  models,  apparatus  and  specimens  have  been  added  to  the 
Institute's  collection  since  the  date  of  the  last  report: 

Working  model  done  to  scale  of  the  original  Van  Depoele  tram-car,  one 
of  the  earliest  electrical  lines  to  run  in  New  England  in  the  vicinity  of 
Aiisonia  and  Derby.  Tt  wajf  capable  of  carrying  twenty-five  tons  of  freight. 
Presented  by  Mr.  L.  S.  Storrs,  President,  The  Connecticut  Company,  New 
Haven,  Connecticut.  A  full  de.<cription  of  this  model  appears  in  the  Pro- 
ceedings of  the  Stated  Meeting  of  the  Institute  held  November  16,  1921. 
(J.  F.  I.,  Vol.  IQ2,  page  819). 

The  first  blanket  of  camels  wool  taken  from  the  first  loom  erected  in  the 
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to  May  inclusive,  at  the  hour  of  eight  o'clock,  with  the  exception  of  that  of 
May  17  which  was  held  at  three-thirty  o'clock  in  the  afternoon.  The  follow- 
ing is  a  list  of  dates  and  speakers  with  titles  and  synopses  of  their  com- 
munications :  ^ 

October  19,  1921 :  Ralph  Modjeski,  D.  Eng.,  Chief  Engineer,  Delaware 
River  Bridge  Joint  Commission,  Philadelphia,  Pennsylvania,  member  of  the 
Institute  presented  a  paper  on  "The  Delaware  River  Bridge  between  Phila- 
delphia and  Camden."  The  speaker  gave  an  account  of  the  comparative  study 
and  considerations  which  led  to  the  adoption  of  the  suspension  type  of  bridge 
and  described  the  salient  features  and  characteristics  of  the  design.  The 
subject  was  illustrated  by  lantern  slides  from  the  engineers'  drawing^  and 
views  of  the  bridge  as  it  will  appear  when  completed.  The  paper  was  printed 
in  full  in  the  January,  1922  issue  of  the  Journal. 

At  this  meeting  the  Elliott  Cresson  Medal  was  presented  to  Dr.  Byron 
E.  Eldred  of  New  York  City  for  his  invention  of  "Low  Expansion  Leading-in 
Wire  for  Incandescent  Electric  Lamps." 

The  Howard  N.  Pott^  Medal  was  presented  to  Mr.  Alfred  O.  Tate,  of 
Cranston,  Rhode  Island,  for  his  process  of  water-proofing  fabrics. 

November  16,  1921 :  Heber  D.  Curtis,  Ph.D.,  Director  of  the  Allegheny 
Observatory,  Pittsburgh,  Pennsylvania,  presented  a  paper  on  "The  Spiral 
Nebulae  and  their  Interpretation."  The  speaker  pointed  out  that  of  all 
kncJwn  classes  of  celestial  objects,  the  spirals  are  perhaps  the  most  difficult 
to  fit  into  any  coherent  scheme  of  stellar  evolution,  either  as  a  point  of  origin 
or  as  an  evolutionary  product.  In  form,  in  distribution,  and  in  space 
velocity,  they  stand  apart  from  all  other  objects  observed  in  the  Milky  Way. 
Much  modern  observational  evidence  supports  the  belief  that  these  beautiful 
objects  are  separate  galaxies  of  stars,  or  "island  universes,"  comparable  with 
our  own  galaxy  in  size  and  in  number  of  component  suns.  Evidence  for 
and  against  the  island  universe  theory  of  the  spirals  was  presented.  The 
su])jcct  was  illustrated  by  lantern  slides. 

At  this  meeting  Mr.  L.  S.  Storrs  presented  to  the  Institute  a  beautifully 
constructed  working  model,  done  to  scale,  of  the  original  Van  Depoele  motor. 

The  Edward  Longstreth  Medal  was  presented  to  Hi^  Excellency,  James 
Hartness,  Governor  of  Vermont,  the  inventor  of  the  Hartness  Screw  Thread 
Comparator. 

The  Edward  Longstreth  Medal  was  also  presented  to  Mr.  Thomas 
Willing   Hicks   for  his  "Once-over"  Tiller. 

December  21,  1921 :  P.  H.  Bates,  A.B.,  B.S.,  Chief,  Structural  and 
Miscellaneous  Materials  Division,  Bureau  of  Standards,  Washington,  District 
of  Columbia,  presented  a  paper  on  "The  Application  of  the  Fundamental 
Knowledge  of  Portland  Cement  to  Its  Manufacture  and  Use." 

The  results  of  various  attempts  to  determine  the  mineral  constituents  of 
Portland  cement,  culminating  in  the  successful  attempt  of  Rankin,  were 
reviewed.  The  work  of  the  Bureau  of  Standards  in  determining  the  physical 
properties  of  the  different  consitituents  was  described.  The  relative  amounts 
of  these  occurring  in  cement  of  normal  manufacture,  and  the  possibility  and 
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However,  if  the  nucleus  is  broken  up,  no  known  experimental  means  suffice 
to  put  it  together  again;  so  the  atom  is  said  to  disintegrate  only  when  the 
nucleus  is  broken  apart. 

The  lightest  of  all  atoms,  that  of  hydrogen,  consists  of  one  hydrogen 
nucleus  with  one  positive  charge,  or  what  will  he  termed  a  positive  electron 
which  carries  practically  all  of  the  mass  of  the  atom  together  with  a  planetary 
system  consisting  of  one  negative  electron.  All  of  the  heavier  or  complex 
atomsf  seem  to  have  nuclei  which  are  built  up  from  a  number  of  positive 
electrons  equal  to  the  atomic  weight,  together  with  about  half  as  many 
negative  electrons  which  serve  to  bind  them  together. 

The  conditions  under  which  an  atom  nucleus  is  stable  were  discussed. 
The  principal  stability  conditions  are  very  simple.  The  most  stable  nuclei 
contain  an  even  number  of  both  negative  and  positive  electrons,  the  more 
important  condition  being  that  the  number  of  negative  electrons  shall  be 
even.  Light  atom^  are  in  general  more  stable  than  heavy  ones,  though  there 
are  more  types  of  heavy  than  of  light  atoms. 

One  of  the  most  important  of  the  stability  conditions  is  that  as  the  posi- 
tive charge  on  the  nucleus  becomes  larger  the  ratio  of  negative  to  positive 
charges  in  the  nucleus  must  also  become  larger.  That  is,  as  the  net  posit ive- 
ness  of  the  nucleus  increases  the  relative  negativeness  must  also  increase. 

If  the  complete  history  of  the  building  of  atoms  could  be  unfolded,  it 
would  undoubtedly  be  seen  to  be  one  of  fundamental  importance  in  deter- 
mining the  present  condition  of  the  stars,  and  also  of  the  surface  of  the 
earth  and  the  organisms  which  dwell  upon  it. 

That  elements  may  be  split  apart  into  isotopes  has  been  found  recently. 
The  first  isotopes  separated,  those  of  chlorine,  were  exhibited.  The  subject 
was  illustrated  by  lantern  slides,  models  and  specimens.  The  publication  of 
this  paper  was  begun  in  the  August  issue  of  the  Journal  and  will  appear 
in  several  succeeding  issues. 

At  this  meeting  the  Edward  Longstrcth  Medal  was  awarded  to  Mr. 
Samuel  T.  Freas,  of  Trenton,  Xew  Jersey,  for  his  "Interlocking''  Tooth  Saw. 

The  Edward  Longstreth  Medal  was  also  presented  to  Mr.  Joseph  F. 
Keller,   of  Brooklyn,    New   York,    for  his   .Automatic   Die   Cutting   Machine. 

May  17,  1922:  The  Franklin  Medal,  accompanying  Certificate,  and  Cer- 
tificate of  Honorary  Membership  were  presented  to  Mr.  R.  L.  Craigie,  First 
Secretary  of  the  British  Embassy,  for  transmission  to  Sir  Joseph  John 
Thomson,  Master  of  Trinity  College,  Cambridge,  England,  whose  paper  on 
"An  Electron  Theory  of  Solids"  was"  read  by  Dr.  Joseph  S.  Ames  of  the  Johns 
Hopkins  University,  Baltimore,  Maryland. 

The  Franklin  Medal,  accompanying  Certificate,  and  Certificate  of  Hon- 
orary Membership  were  presented  to  Dr.  Ralph  Modjeski  of  New  York  City, 
who  read  a  paper  on  "Bridges — Old  and  New." 

A  portrait  of  Dr.  Walton  Clark,  painted  in  oil.  by  Mr.  Lazar  Raditz, 
was  presented  to  the  Institute  by  Mr.  Nathan  Hayward,  member  of  the 
Board  of  Managers,  on  behalf  of  the  Officers.  Board  of  Trustees,  and  Board 
of  Managers  of  the  Institute. 
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Mr.  H.  H.  Fox,  of  the  Germantown  High  School  Faculty,  Mathematics. 

Mr.  \\\  Earl  Neilson,  Student  in  the  Wharton  School,  University  of  Penn- 
sylvania, Mathematics. 

Mr.  Bartram  A.  Owen,  of  the  University  of  Pennsylvania  Faculty, 
Applied  Mechanics  and  Strength  of  Materials,  and  Structural  Design. 

Mr.  B.  VV.  Taylor,  of  the  University  of  Pennsylvania  Faculty,  Machine 
Design. 

Mr.  B.  B.  Wood,  William  Cramp  and  Sons*  Ship  and  Engine  Building 
Company,  Xaval  Architecture. 

Mr.  R.  E.  Brown,  The  Xew  York  Shipbuilding  Corporation,  Naval 
Architecture. 

Mr.  Wm.  S.  Owen,  The  New  York  Shipbuilding  Corporation,  Naval 
Architecture. 

Mr.  James  G.  Morgan,  The  New  York  Shipbuilding  Corporation,  Naval 
Architecture. 

During  the  year,  students  of  the  School  and  members  of  the  Alumni 
Association  visited  the  following  places  of  engineering  interest: 

The  Otis  Elevator  Company,  Philadelphia,  Pennsylvania. 
Morris  Wheeler  and  Company,  Philadelphia,  Pennsylvania. 
Sun  Shipbuilding  Company,  Chester,  Pennsylvania. 
League  Island  Navy  Yard,  Philadelphia,  Pennsylvania. 
David  Lupton*s  Sons  Company,  Philadelphia,  Pennsylvania. 
Sherritt  and  Stoer  tompany,   Philadelphia,   Pennsylvania. 
DeLong  Hook  and  Eye  Company,   Philadelphia,   Pennsylvania. 

The  attendance  at  these  visits  was  good  and  much  interest  was  shown  by 
those  present.  The  representatives  of  the  various  establishments  received  the 
students  most  courteously  and  spared  no  effort  to  make  the  visits  both  interest- 
ing and  instructive. 

The  graduating  exercises  were  held  in  the  Hall  of  the  Institute  on  Friday 
evening,  April  21,  1922.  Dr.  Walton  Clark,  President  of  the  Institute,  pre- 
sided. The  speaker  of  the  evening  was  Rev.  John  H.  Chapman.  The  Alumni 
Association  was  represented  by  Mr.  James  G.  Morgan.  Sixty-one  students 
were  graduated:  ten  in  Mechanical  Drawing,  seven  in  Architectural  Draw- 
ing, one  in  Freehand  Drawing,  twenty  in  Mathematics,  twelve  in  Mechanics, 
and  eleven  in  Xaval  Archtecture. 

On  rising  to  confer  the  certificates,  Dr.  Clark  made  the  following  remarks 
to  the  graduates : 

"Young  Men,  Members  of  the  Class  of  1922: 

"We  congratulate  ourrelves  that  The  Franklin  Institute  has  had  a 
part  in  aiding  you  in  your  effort  to  achieve,  through  education,  positions 
of  greater  usefulness  to  yourself  and  to  others.  We  of  the  Institute 
realize  that  ours  has  been  the  smaller — though  still  a  very  important — part 
in  the  education  of  your  hands  and  brains  to  greater  skill,  and  as  we 
hope,  in  the  education  of  your  hearts,  to  possibilities  of  greater  happiness. 
We  have  offered  you  opportunity  for  Study  under  skilled  direction.    You 
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During  the  summer  the  School  Calendar  for  the  session  of  1922-23  was 
published,  3000  copies  of  which  and  1000  posters  were  distributed  in  such  a 
way  as  seemed  likely  to  reach  the  greatest  number  of  possible  students. 

A  schedule  of  visits  to  engineering  establishments,  including  the  Bel- 
mont Pumping  Station  and  Filtering  Plant  of  Philadelphia,  was  arranged. 
Visits?  to  ice  plants  and  ice  cream  manufacturing  establishments  are  also 
contemplated. 

Respectfully  submitted, 

Lawrence  T.  Paul, 

Chairman. 
Philadelphia,  January  10,  19231 

REPORT  OF  THE  COMMITTEE   ON   ELECTION   AND 

RESIGNATION  OF  MEMBERS 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30.   1922. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  fiscal  year  ending  September  30lh,  1922  forty- four  new  mem- 
bers were  enrolled  in  all  classes  of  membership;  resignations  were  received 
jMid  accepted  from  thirty-seven  members;  and  deaths  of  twenty-three  mem- 
bers were  recorded. 

The  detail  as  to  elections,  resignation^,  and  deaths  for  the  three  years 
ending  September  30,   1922  is  as  follows : 

Elections  : 

1019-20 

Resident  Members  32 

Xon-Resident    Members    19 

Associate    Members    11 

Honorary  Members  2 

Corresponding  Members    3 

Life    Members    o 

Second   Class   Stock    o 

67  75  44 

Rksic.xatioxs  : 

Resident    Member*^    10 

Xon-Resident  Members   14 

Associate    Members    o 

Second  Class  Stock    o 

33  24  37 


920-21 

1921-22 

30 

24 

35 

12 

3 

3 

3 

0 

0 

2 

2 

0 

0 

9 

17 

14 

20 

I 

0 

0 

0 
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REPORT  OF  THE  COMMITTEE  ON  STOCKS  AND 

FINANCE 

FOR  THE  FISCAL   YEAR  ENDING  SEPTEMBER  30.   1922. 
To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  Committee  presents  the  following  financial  statement: 

Property  and  Funds 

Building  and  Land,  13-17  South  Seventh  Street $60,000.00 

Library     100,000.00       $160,000.00 

Unexpended 
Principal        Income 

Funds  held  by  Board  of  Trustees $629,713.77      $1,864.35 

Funds  held  by  Board  of  Managers...  157-23 

Franklin    Institute   Building    Fund...  538,782.03 

Elliott    Cresson    Medal   Fund 3,000.00  796.56 

Franklin  Fund  and  Building  Committee         25,288.94 

Total   Funds    $11196,941.97      $2,660.91     $1,199,602.88 

Grand    Total    $i,359,6o2.88 

Liabilities 

Certificates  of   Stock    $29,040.00 

Bills    Payable    20,000.00 

Vouchers   Payable    3,579-88 

Unearned   Income    8,840.60 

$55,46048 

Income  and  E.xpenses  Applicablf.  to  Year  Ended  Septembkr  30,  1922. 

Income: 

Dues — Resident    $7447.50 

Nonresident    2,945.00 

Second  Class  Stock   288.00 

Associate     120.00    $10,800.50 

Initiation   Fees    90.00 

Harriet  Blanchard  Legacy   1,997.22 

M.    Belfield   Memorial   Fund    268.82 

James  H.  Cresson  Memorial  Fund 2,267.92 

General  Endowment  Fund    20,389.36 

John   H.  Wahl   Fund    4473-34 

Lewi^  S.  Ware  Library  Fund   600.00 

Estate  of  John  Turner   14842 
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Interest  and  Discount  . . . , 299.08 

Badges  and   Certificates    3300 

Total    $64,523.67 

Deficit    $10,016.93 

There  was  an  addition  of  $28,586.08  during  the  year  in  the  principal  of 
funds  held  by  the  Institute.  This  consisted,  mainly,  of  $15,790.50  added  to 
The  Franklin  Institute  Building  Fund  by  accretions  of  income,  and  of  $10,000 
added  to  the  fund  in  the  possession  of  the  Franklin  Fund  and  Building  Com- 
mittee by  writing  on  as  an  asset  of  that  Committee,  the  $10,000  note  held  by 
it  for  money  loaned  the  Institute  and  always  carried  as  a  liability  of  the 
Institute  but  never  hitherto  as  an  asset  of  the  Committee,  and  therefore  of 
the  Institute. 

Respectfully  submitted, 

Walton  Forstall, 
Chairman. 
Philadelphia,  January  10,  1923. 

REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS 

FOR  THE  FISCAL   YEAR  ENDING  SEPTEMBER  30.   192Z 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

The  one  hundred  and  ninety-fourth  volume  of  the  Journal  will  be  com- 
pleted when  this  report  is  presented.  This  and  the  preceding  volume  will 
include  a  record  of  the  activities  of  the  Institute  during  the  ninety-eighth 
year  of  its  existence. 

The  papers  published  in  the  Joi'rnal  have  consisted  in  large  part  of  the 
lectures  delivered  before,  the  Institute  and  its  sections  with  a  number  of 
original  communications  from  specialists:  of  acknowledged  authority  in  their 
respective  lines  of  activity. 

The  notices  of  the  results  of  recent  research,  furnished  to  the  Journal 
by  the  Bureau  of  Standards  and  the  other  leading  research  laboratories 
throuphout  the  country,  have  appeared  from  month  to  month  in  it$  pages. 
The  eleventh  volume  of  the  Year  Book,  issued  during  the-  current  year, 
contains"  the  report  of  the  President  of  the  Institute  and  of  its  various 
standing  committees  with  such  other  information  as  may  be  of  interest  to 
our  membership.  The  practice  of  distributing  this  volume  among  the 
scientific  associations  and  technical  societies  at  home  and  abroad,  as  a  means 
of  increased  publicity  for  the  Institute,  is  being  continued. 

The  demand  for  the  work  on  the  "Physics  of  the  Air"  by  Dr.  W.  J. 
Humphreys  continues.  Twelve  hundred  fifty- four  copies  have  been  sold 
since  the  work  was  first  issued  less  than  two  years  ago.  The  very  flattering 
press  notices  which  have  appeared  indicate  that  the  book  is  one  which  is  ofr 
extreme  value  to  meteorologists  and  aviators. 
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Icms,  which  arise  in  conection  with  the  various  types,  were  mentioned;  and 
the  mode  of  solution  was  outlined.  An  account  was  given  of  wind-tunnel 
experiments  and  actual  flying  tests.  The  lecture  wasf  illustrated  with  lantern 
slides.  The  paper  appeared  in  full  in  the  January,  1922  issue  of  the  Journal. 
October  13,  1921 :  William  Duane,  A.M.,  Ph.D.,  Professor  of  Biophysics 
in  Harvard  University,  Cambridge,  Massachusetts  presented  a  paper  on 
*'X-ray  Spectra  and  Crystal  Structure."  The  methods  for  the  measurement 
of  x-ray  spectra  with  precision  were  described.  The  general  character  of, 
and  t!ic  experimental  relations  between,  continuous,  line  and  x-ray  absorption 
spectra  were  discussed.  An  account  wAs  given  of  the  evidence  obtained 
through  the  x-rays  concerning  the  structure  of  crystals  and  of  atoms,  the 
mechanism  of  radiation,  the  quantum  law,  and  the  theory  of  relativity.  In 
conclusion,  stress  was  placed  on  the  importance  of  spectrum  analysis  in 
medical  applications  of  the  x-rays.  The  lecture  was  illustrated  with  lantern 
slides. 

October  27^  1921 :  Henry  Leffmann,  A.M.,  M.D.,  Ph.D.,  D.D.S.,  Lecturer 
on  Research  in  the  Philadelphia  College  of  Pharmacy  and  Science,  presented 
a  communication  on  "The  Application  of  the  Microscope  to  Research  ^ 
An  account  was  given  of  the  use  of  color  screens,  polarized  light,  pho- 
tography with  ordinary  and  special  plates,  and  the  staining  of  minute  objects. 
The  lecture  illustrated  with  lantern  slides  was  printed  in  full  in  the  January, 
1922  issue  of  the  Journal. 

November  10,  1921 :  Albert  W.  Hull,  Ph.D.,  of  the  Research  Laboratory 
of  the  General  Electric  Company,  Schenectady,  New  York,  read  a  paper  on 
**The  Crystal  Structures  of  the  Common  Elements."  A  description  w-as 
given  of  the  apparatus  for  the  analysis  of  crystals  by  means  of  the  x-rays. 
The  available  data  on  this  subject  were  reviewed  and  summarized.  The 
lecture  was  illustrated  with  lantern  slides.  The  paper  was  printed  in  the 
I'Vbruary,  1922  issue  of  the  Journal. 

December  i,  1921 :  Eugene  T.  Allen,  Ph.D.,  Research  Chemist,  Geo- 
physical Laboratory  of  the  Carnegie  Institution  of  Washington,  District  of 
Columbia  presented  a  communication  entitled,  "Chemical  Aspects  of  Vol- 
canism,"  in  which  the  origin  of  volcanic  gases  and  the  factors  influencing 
their  chemical  composition  were  discussed.  The  subject  was  illustrated  l:y 
lantern   slides.     The   paper   was   printed    in    the   January,    1922  issue   of   the 

JdlRNAL. 

.  December  8,  1921 :  E.  A.  Eckhardt,  Ph.D.,  Chief  of  the  Sound  Section, 
Bureau  of  Standards,  Washington,  District  of  Columbia,  read  a  paper  on 
"The  Precise  Measurement  of  Small  Time  Intervals."  An  account  was  given 
of  the  recent  developments  of  the  methods  of  and  facilities  for  measuring 
small  time  intervals.  The  applicability  of  apparatus  and  methods  to  both 
scientific  and  industrial  purposes  was  discussed.  The  applications  to  the 
measurement  of  linear  and  angular  velocities  and  accelerations,  vibration 
frequencies,  etc.,  were  described.  The  subject  was  illustrated  by  lantern 
slides. 
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tion  of  ammonia  and  other  gases;  hydrogcnation  processes  and  the  harden- 
ing of  liquid  fats;  processes  of  hydrolysis,  including  the  production  of  soaps 
and  alcohol ;  applications  in  the  fine  chemical  industry  and  in  electrochemistry. 
The  subject  was  illustrated  by  exhibits,  experiments  and  lantern  slides. 
This  paper  was  printed  in  the  July,  1922  issue  of  the  Journal. 

March  2,  1922:  Colonel  E.  Lester  Jones,  A.M.,  Director  of  the  United 
States  Coast  and  Geodetic  Survey  and  Commissioner,  International  Boundary. 
United  States- Alaska  and  Canada,  read  a  paper  on  "Surveying  from  the 
Air."  The  standard  surveying  methods  of  the  United  States  Coast  and 
Geodetic  Survey  were  described ;  and  the  history  of  aerial  surveying  was 
outlined.  An  account  was  given  of  the  aerial  survey^  of  Atlantic  City,  the 
Coast  of  New  Jersey  and  the  delta  of  the  Mississippi  River.  The  subject 
was  illustrated  with  lantern  slides.  Thi^  paper  was  printed  in  the  April, 
1922  issue  of  the  Journal. 

March  23,  1922:  R.  B.  Moore,  Sc.D.,  Chief  Chemist,  Bureau  of  Mines, 
United  States  Department  of  the  Interior,  Washington,  District  of  Columb'a. 
presented  a  paper  on  "Low  Temperature  Research  and  the  Cryogenic  Labora- 
tory of  the  Bureau  of  Mines."  A  resume  was  given  of  the  history  of  the 
liouefaction  of  gases  with  special  reference  to  air,  hydrogen,  and  helium 
The  application  of  low  temperature  work  to  physical  constants  and  to  the 
knowledge  of  the  constitution  of  matter  was  described.  The  lecture  was 
illustrated  by  lantern  slides  and  experiments. 

April  6,  IQ22:  E.  W.  Washburn,  Ph.D.,  Department  of  Ceramics,  Uni- 
versity of  Illinois,  Urbana,  Illinois,  read  a  communication  on  "Physical 
Chemistry  and  Ceramics."  The  application  of  the  methods  of  phys'cal 
chemistry  to  the  solution  of  various  problems  in  the  field  of  ceramics  was 
described.  The  subject  was  illustrated  by  lantern  slides.  The  paper  was 
printed  in  the  June.  1922  issue  of  the  Journal. 

April  13,  1922:  K.  T.  Compton,  Ph.D.,  Professor  of  Physics  in  Prince- 
ton University,  Princeton,  New  Jersey,  presented  a  commimication  on  "The 
Physics  of  the  Three-Electrode  Bulb."  The  Edison  and  thermionic  effects 
were  demonstrated ;  the  properties  of  thermionic  currents,  the  theories  of 
thermionic  omission,  and  the  characteristics  of  evacuated  and  gas-filled  bulbs 
were  described.  The  paper  was  illustrated  by  means  of  lantern  slides  and 
experiments. 

Electrical   Section :     Three  Meetings. 

November  3,  1921 :  Fred  H.  Albec,  A.M.,  Sc.D..  M.D.,  of  New  York 
City,  New  York,  read  a  paper  on  "The  Use  of  Electric  Machine  Tools  in 
Rone  Surger>'."  The  evolution  of  surgical  instruments  for  the  cuttint^  of 
bone  was  traced :  and  an  account  was  given  of  the  construction  and  U5>e  of  t^c 
automatic  machine  tools  devised  by  Dr.  Albee  for  use  in  bone  surgery.  The 
tools  were  exhibited  and  lantern  slides  and  moving  pictures  were  used  to 
illustrate  the  subject. 

February  2,  1022:  L.  W'.  .Austin,  Ph.D.,  D.Sc,  Head.  U.  S.  Naval  Radio 
Research  Laboratory.  Bureau  of  Standards",  Washington,  District  of  Columbia. 
presented  a  paper  on  "Recent  Development  in  Radio  Communication."    Atten- 
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iuic  u{  tnany  evident  causes,  and  as  a  consequence  disastrous  end-on  col- 
lihiuns  not  infrequently  occur. 

'Vo  overcome  this  defect  in  the  present  system  of  railroad  operation  many 
kiiuU  of  "automatic  stops"  and  "automatic  train  controls"  have  been  proposed, 
tlt*sii[ncd  to  protect  the  train  in  the  event  of  failure  of  the  engineer,  but  a 
!»«iti SI  factory  solution  of  the  problem,  that  is,  one  which  v^hile  affording  ample 
prutrction  will  at  the  same  time  leave  the  engineer  under  all  normal  con- 
ditions in  control  of  his  train  is  a  difficult  one. 

The  paper  dealt  with  a  specific  development  based  upon  the  use  of 
track  magnets  under  control  of  the  signal  relay,  to  establish  cab  signals  and 
tu  initiate  the  required  braking,  which  system  is  being  subjected  to  intensive 
tfiits  on  the  New  York  Central  Railroad.  Thi^  system  is  based  on  the  same 
track  fundamentals  as  is  the  automatic  signal  system  and  can  be  used 
either  independently  of  it,  that  is,  with  cab  signals  only,  or  in  connection  with 
the  wayside  signals  to  combine  them  and  the  braking  system  of  the  train. 
The  paper  was  printed  in  the  August,  1922  issue  of  the  Journal. 

The  attendance  at  these  meetings^  totaled  1968. 

Dr.  F.  W.  Aston,  F.R.S.,  Fellow  of  Trinity  College,  Cambridge,  England, 
delivered  a  series  of  lectures  on  "Atomic  Weights  and  Isotopes"  in  the 
lecture  hall  of  the  Institute  on  the  afternoons  of  March  6th  to  loth 
inclusive. 

The  first  lecture  was  delivered  on  the  afternon  of  Monday,  March  6th, 
at  3:30  o'clock.  Mr.  Coleman  Sellers,  Jr.,  Vice-president  of  the  Institute, 
welcomed  Dr.  A^on,  and  Dr.  Arthur  W.  Goodspeed,  Professor  of  Physics, 
University  of  Pennsylvania,  M.F.I.,  presided.  The  subject  of  this  lecture 
was  "The  Atomic  Nature  of  Matter"  and  the  following  is  a  brief  synopsis: 

The  a*omic  structure  of  matter  generally;  ancient  speculation.  "Is 
matter  infinitely  divisible?"  Views  of  Newton  and  the  early  chemists. 
Dalton'^  atomic  theory.  Size  and  number  of  atoms  illustrated  by  repeated 
su!)divisions  of  a  cube  of  lead.  Relative  delicacy  of  methods  for  the  detec- 
tion of  elements.     Modem  methods  of  detection  of  single  atoms. 

Dr.  Augustus  Trowbridge,  Professor  of  Physics,  Princeton  University, 
M.F.I.,  presided  at  the  second  lecture  on  Tuesday,  March  7th.  Subject 
"Discharge  of  Electricity  in  Gase^."  Special  attention  was  given  the  follow- 
ing: 

Nature  of  low-pressure  discharge.  Crookes*  dark  space,  its  length  at 
different  pressures  in  various  gases,  variation  with  current  intensity.  Primary 
dark  space.  Distribution  of  potential  in  the  Crookes*  dark  space.  Failure 
of  theories  Suggested.     Cathode  rays  and  positive  rays. 

Mr.  W.  H.  Fulwcilcr,  Chief  Chemist,  United  Gas  Improvement  Com- 
pany, Philadelphia,  ^t.F.I.,  presided  at  the  third  lecture  on  Wednesday, 
March  8th.  Subject,  "Positive  Rays  and  Their  Analysis."  Special  attention 
was  given  to  the  following: 

.Sir  J.  J.  Thomson's  paral)ola  method  of  analysis  of  positive  rays.  First 
proof  of  the  approximate  identity  of  weights  of  atoms  of  the  same  element. 
Abnormal   chemical   compounds.    Triatomic   hydrogen.    Neon  and   its   para- 
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REPORT  OF  COMMITTEE  ON  ENDOWMENT 

FOR  THE  FISCAL   YEAR  ENDING  SEPTEMBER  30,   1922. 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

Your  Committee  has  been  chiefly  engaged  during  the  year  with  the 
settlement  of  the  Henry  W.  Bartol  Estate  and  final  settlements  were  made 
with  Lucy  Cheyney  Farr  and  Katherine  d€  Monclos,  daughters  of  Mr.  Bartol. 
Funds  to  the  amount  of  $300,000.00,  $150,000.00  for  each  of  the  daughters, 
were  assigned  out-right  to  them  and  turned  over  to  their  representatives. 
Trust  funds  in  like  amount,  in  which  the  daughters  have  only  a  life  interest, 
were  received  and  deposited  with  the  Girard  Trust  Company  as  agent  for 
The  Franklin  Institute.  These  trust  funds  will  revert  to  the  Institute  at 
the  death  of  these  ladies. 

In  order  that  trust  funds  created  under  the  Will  of  Henry  W.  Bartol, 
deceased,  may  be  kept  separate  from  the  other  funds  of  the  Institute, 
securities  and  other  assets  which  the  Institute  has  or  receives  from  time  to 
time  as  beneficiary  under  the  Will,  are  being  designated  in  the  full  name  of 
the  Institute  with  the  sub-title  Bartol  Research  Foundation. 

The  French  Estate  of  Mr.  Bartol  has  not  been  settled  and  the  value 
of  the  Institute's  interest  in  it  is  not  definitely  known.  The  attorneys 
handling  this  case  for  the  Institute  have  been  requested  to  effect  settlement 
as  soon  as  possible. 

The  principal  of  funds  other  than  the  Bartol  bequest,  held  by  the 
Institute,  was  increased  during  the  year  in  the  amount  of  $28,586.08.  This 
consisted  mainly  of  $15,790.50  added  to  The  Franklin  Institute  Building 
Fund  by  accretions  of  income,  and  of  the  $10,000.00  added  to  the  fund  in  the 
possession  of  The  Franklin  Fund  and  Building  Committee  by  writing  on  as 
an  asset  of  that  Committee  the  $10,000.00  note  held  by  it,  for  money  loaned  the 
Institute  and  always  carried  as  a  liability  of  the  Institute  but  never  hitherto 
as  an  asset  by  the  Committee,  and  therefore,  of  the  Institute.  No  additions 
were  made  to  the  Institute's  funds  during  the  year  through  gift  or  bequest. 

On  February  28th,  a  check  for  $1,997.22  was  received  from  the  Penn- 
sylvania Company  for  Insurance  on  Lives  and  Granting  Annuities,  being  the 
Institute's  share  in  the  final  distribution  of  the  Estate  of  Harriet  Blanchard, 
deceased,  and  making  a  total  of  $57,549.00  received  from  this  Estate. 

Respectfully  submitted, 

G.  H.  Clamer, 
Chairman. 
Philadelphia,  January  10,  1923. 

REPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND 

THE  ARTS 

FOR  THE  FISCAL   YEAR   ENDING  SEPTEMBER  30,   1922. 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  year  just  closing  was  the  eighty-eighth  in  which  the  Committee  on 
Science   and   the   Arts   has   rendered   service   to   the    Institute.     During   this 


I02  YEAR  BOOK  OF 

The  attendance  at  the  Stated  Meetings  of  the  Committee  on  Science  and 
;hc  Arts  has  been  most  satisfactory.  The  dinners  preceding  the  meetings 
have  been  well  attended  and  serve  to  make  those  who  attend,  better  acquainted 
as  well  as  to  give  an  opportunity  for  the  discussion  of  questions  pertaining 
to  the  work  of  the  Committee. 

A  detailed  statement  of  the  work  of  the  Committee  during  the  past  year 
is  appended. 

Respectfully  submitted, 

James  Barnes, 
Chairman. 

APPENDIX. 

STATEMENT  OF  THE  COMMITTEE'S  OPERATION 

FOR  THE 
YEAR  ENDING  SEPTEMBER  30,    1922. 

Cases  pending  October  i,  1921   16 

Applications  during  the  year  11 

Special   Reports    5 

32 

Disposed  of  during  the  year 18 

Leaving  pending  14 

AWARDS    MADE 

Franklin  Medal  Awards  2 

I  Toward  N.   Potts  Awards    3 

lulward  Longstreth  Awards 5 

Certificates  of  Merit  Awards 5 

15 
AwARi»s  Made  During  the  Year 

THE  franklin    MEDAL 

Dr.  Ralph  Modjeski,  of  New  York  City,  New  York,  "in  recognition  of 
his  signal  achievements  as  a  designer  and  builder  of  structures,  mainly 
bridges,  many  of  them  epoch-marking  in  the  history  of  the  engineering  pro- 
fession, beautiful  as  well  as  useful,  involving  on  the  part  of  the  designer, 
vision,  courage  and  technique  of  the  highest  order." 

Professor  J.  J.  Thomson,  Master  of  Trinity  College,  Cambridge,  Eng- 
land, "in  recognition  of  the  immeasurable  service  he  ha^  rendered  to  the 
world  as  teacher  and  leader  of  thought  in  that  domain  of  science  especially 
related  to  a  fundamen*al  knowledge  of  electricity  and  the  constitution  of 
niat'or." 

THE   HOWARD  N.   POTTS    MEDAL 

\\.  G.  Coker,  University  of  London.  England,  for  his  Method  of  Deter- 
mininij  Stress  bv  Photo-Elastic  Means. 
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Lord  Balfour  said  that  in  honoring  Sir  Joseph  Thomson  the  Franklin 
Institute  had  not  merely  conveyed  a  signal  sense  of  their  estimate  of  Sir 
Joseph's  merits  as  an  individual,  but  they  had  conferred  an  honor  upon  the 
country  where  he  was  born  and  where  he  had  done  all  the  great  work  that  had 
given  him  the  distinguished  place  he  occupied  without  contest  among  the 
scientific  celebrities  of  the  world.  He  (Lord  Balfour)  was  sorry  to  say  he 
was  old  enough  to  rcm.ember  the  giants  who  rendered  physics  illustrious  in 
this  country  in  the  second  half  of  the  nineteenth  century.  He  knew  Lord 
Kelvin  well;  he  knew  others  of  his  .great  Cambridge  contemporaries;  and  their 
fame  was  not  likely  to  be  shaken  by  any  discoveries  which  their  successors 
might  be  fortunate  enough  to  make.  Yet  he  thought  he  would  be  borne  out 
by  all  those  competent  to  speak  when  he  said  that  the  last  decade  of  the  last 
century  and  successive  years  of  the  twentieth  century  would  always  be  remem- 
bered in  the  history  of  physical  and  mathematical  science  as  ^ome  of  the  most 
fruitful  and  epoch  making  the  world  had  ever  known.     (Cheers.) 

Physical  research  had  penetrated  into  regions  never  hitherto  explored, 
and  he  well  remembered  that  Lord  Kelvin,  who  had  himself  done  so  much  to 
prepare  the  new  epoch,  was  nevertheless  almost  shocked  by  some  of  the 
theories  which  had  now  been  accepted  universally  as  representing  the  most 
recent  advances  in  physical  science.  One  of  the  greatest  of  pioneers  in  this 
greatest  of  scientific  movements  was  Sir  Joseph  Thomson.  (Cheers.)  What 
he  had  done  in  physics,  in  electricity  as  a  department  of  phy^cs,  in  the 
structure  of  the  atom,  in  all  those  investigations  which  were  proving  day 
by  day  more  and  more  fruitful,  which  were  opening  up  such  astonishing 
and  imimagined  vistas  into  the  truths  of  Nature,  and  the  full  importance  of 
which  only  future  generations  would  be  able  adequately  to  estimate — to  all 
these  great  performances  it  would  take  far  more  time  than  they  had  at  their 
disposal,  and  far  more  knowledge  than  he  (Lord  Balfour)  pretended  to 
possess,  to  do  anything  like  justice. 

Sir  Joseph  Thomson  said  there  was  something  besides  a  personal  element 
in  the  bestowal  of  that  honor — there  was  a  contribution  to  the  brotherhood 
of  science  between  America  and  Britain.  (Cheers.)  He  valued  especially 
the  association  of  the  medal  with  the  name  of  Franklin.  He  knew  nothing 
quite  analogous  to  Franklin's  achievement  in  scientific  history,  for  he  obtained 
his"  immortal  position  practically  by  six  years*  work.  He  did  it  by  sheer 
force  of  intellect,  and  he  came  to  it  without  any  scientific  training.  He  had 
to  the  end  of  his  life  no  mathematics.  In  fact,  he  was  afraid  Franklin 
classed  mathematics  and  classics  as  things  which  it  was  quite  undesirable  to 
retain  in  a  general  scheme  of  education.  (Laughter.)  The  writing  of 
Franklin's  contemporaries  seemed  out  of  date  today,  but  not  so  Franklin's, 
and  the  striking  thing  about  all  his  scientific  work  was  that  he  appeared  to 
regard  it  as  a  mere  episode  in  his  career  to  which  he  paid  little  importance. 
To  find  a  man  who  had  done  work  of  the  highest  rank  in  so  many  subjects  as 
Franklin,  they  had  to  go  back  to  Leonardo  da  Vinci. 


THE  FRANKLIN  INSTITUTE  105 

Amcwig  those  present  were: — 

Mr.  H.  Goold,  representing  the  American  Ambassador,  Sir  C.  Sherington 
(President),  Sir  David  Prain  (Treasurer),  Mr.  W.  B.  Hardy  (Secretary), 
Sir  Aubrey  Strahan  and  Professor  A.  Harden,  representing  the  Royal 
Society,  Dr.  Elwell  Hendricks,  representing  the  Society  of  Chemical  Industry 
of  New  York  and  the  American  Chemical  Society,  Professor  T.  H.  Goodspeed, 
Berkeley,  U.  S.  A.,  Professor  W.  G.  McCallum,  Baltimore,  U.  S.  A.,  Pro- 
fessor R.  F.  Ruttan,  Canadian  Advisory  Council,  and  the  following  members 
of  the  Advisory  Council  of  the  Department  of  Scientific  and  Industrial  Re- 
search: — Sir  William  McCormick  (chairman).  Professor  J.  B.  Farmer,  Sir 
(jeorge  Beilby,  Sir  R.  Threlfall,  Professor  S.  Young,  Sir  J.  F.  C.  Snell, 
Professor  J.  F.  Thorpe,  Sir  H.  Miers,  and  Sir  H.  Frank  Heath  (Secretary). 
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October,  1922  to  June,  1923 
the  franklin  medal 

TO 

General  G.  Ferrie,  Paris,  France,  "in  recognition  of  his  long-continued 
and  successful  researches  in  the  field  of  radio-transmission  of  intelligence 
and  their  splendid  and  Successful  military  applications,  and  of  his  eminent 
success  in  the  organization  and  directing  of  the  communication  service  of  the 
French  Army  during  the  World  War." 

Dr.  Albert  A.  Michelson,  "in  recognition  of  his  numerous  and  signally 
fruitful  researches  in  physical  science,  especially  his  brilliant  discoveries  in 
the  fields  of  optics  and  astrophysics." 

THE  ELLIOTT  CRESSON  MEDAL 
TO 

Lee  de  Forest,  Jersey  City,  New  Jersey,  for  his  inventions  embodied  in 
the  Audion. 

Raymond  D.  Johnson,  New  York  City,  N.  Y.,  for  his  inventions  embodied 
in  the  Johnson  Hydraulic  Valve. 

Albert  Kingsbury,  Philadelphia,  Pennsylvania,  for  his  inventions  embodied 
in  the  Kingsbury  Thrust  Bearing. 

THE  HOWARD  N.  POTTS   MEDAL 
TO 

Albert  W.  Hull,  Schenectady,  New  York,  for  his  paper  entitled  "The 
Crystal  Structure  of  the  Common  Elements." 

THE  EDWARD  LONGSTRETH   MEDAL 

TO 

Edward  J.  Brandt,  Watertown,  Wisconsin,  for  his  inventions  embodied 
in  the  Brandt  Automatic  Cashier. 

Noiseless  Typewriter  Company,  New  York,  for  the  inventions  and  im- 
provements embodied  in  the  Noiseless  Typewriter. 

A.  H.  Pfund,  Baltimore,  Maryland,  for  his  inventions  embodied  in  his 
Colorimeter,  Cryptometer,  Paint  Film  Gauge  and  Rotating  Sector. 

Societe  Genevoise,  Geneva,  Switzerland,  for  the  inventions  embodied  in 
the  Universal  Measuring  Machine. 

THE   CERTIFICATE  OF    MERIT 
TO 

Harry  R.  Maxon,  Muncie,  Indiana,  for  his  inventions  embodied  in  the 
Maxon  Pre-Mix  Burner. 

P.  Lecomte  du  Nouy,  New  York  City,  N.  Y.,  for  his  inventions  embodied 
in  the  Surface  Tension  Apparatus. 
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rii  3niitar7  ^n;Lxaia^cL&.  aad  of  his  eminent  success  in  the  organization 
uii   yjr^  ring  cf  ifat  fonimunjcation  service  of  the  French  Army  daring 

L'^rz.  Hiaf^aiK  Axroox,  Ph-D^  F.R.S. 

'Iz.  r^c;g:!ir:acn  of  his  researches  which  have  so  largely  oontribnted  to 
's.y^z  Gc  a  ner  fomidatioo  our  knowledge  of  the  nature  of  light  and  in 
ceTY>.~p<s3ig  cttr  ideas   concerning   the   ultimate   construction  of  matter." 

?:'»:.  G^'*7LiELUo,  LL.D.,  D.Sc. 

"In  recognition  of  his  brilliant  inception  and  successful  development  of 

the  application  of  magneto-electric  waves  to  the  transmission  of  signals 

and  telegrams  without  the  use  of  metallic  conductors.' 

191? 

i^ENHALL,  Thomas  Corwin,  Ph.D.,  D.Sc,  LL.D.,  F.A.G.S. 

"In    recognition    of    his    fruitful    and    indefatigable    labors    in   physical 

research,    particularly   his    contributions    to   our   knowledge   of   physical 

constants  and  electrical  standards." 

1918. 

HtLSON,  Albf.rt  a.,  Ph.D.,  Sc.D.,  LL.D. 

"In  recognition  of  his  numerous  and  signally  fruitful  researches  in 
physical  science  especially  his  brilliant  discoveries  in  the  fields  of  optics 
nu(\  astrophysics." 

jKSKi,  Ram'H,  D.Fnc. 

"In  rr-co^nition  of  his  signal  achievements  as  a  designer  and  a  builder 

ijf  stnictiir'-s,  mainly  hriflgcs,  many  of  them  epoch-marking  in  the  history 

tif  the  engineering  profession,  beautiful  as  well  as  useful,  involving  on 

the   [)art   of   the  (lcsii?ncr,  vision,  courage  and  technique  of  the  highest 

rjrder." 

1922. 

K^,  HkIKK  KAMKRUNriH,  Pn.D.,  D.Sc. 

"In  reroKtiition  of  his  long-continued  and  indefatigable  labors  in  low- 
U  infieratnre  research,  which  have  enriched  physical  science,  not  only  with 
!i  Kreat  number  of  new  methods  and  ingenious  devices,  but  also  with 
iH  liievements  and  discoveries  of  the  first  magnitude." 

I'jt.S. 

loss,  .SiH  (iiAKi.Ks  Ai.ciRNON,  K.C.H.,  C.R.,  M.A.,  LL.D.,  D.Sc,  F.R.S. 
"In  ree( Ignition  of  his  ef>och-marking  success  in  the  development  of  the 
steam  turbine,  which  has  revolutionized  the  art  of  steam  engineering, 
|)arii(ularly  in  rei(ard  to  the  propulsion  of  mercantile  and  naval  vessels 
iiid  tlu'  driving  of  electrical  generators." 
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American  Telephone  and  Telegraph  G>mpany. 

Contributions  to  the  Modem  Telephone  Art. — 1916. 
Atwater,  W.  O.,  and  Rosa,  E.  B. 

Respiration  Calorimeter. — 1900. 
Automatic  Electric  Company. 

Automatic  Telephony. — 11910. 

Baeyer,  J.  F.  A.  VON.  ' 

Research  Work  in  Organic  Chemistry. — 191 2. 
Baldwin  Locomotive  Works. 

Contributions  to  the  Evolution  of  the  American  Locomotive. — 1907. 
Batcheller,  C.  H. 

Compound  Locomotive. — 1893. 
Bates,  Stockton  ;  Shaw,  Edwin,  and  Von  Culin,  G.  M. 

Spindle  Support. — 1891. 
Bkll,  Alexander  Graham. 

Electrical  Transmission  of  Speech. — 191 2. 
Berliner,  Emile. 

Telephony  and  Sound  Reproduction. — 1913. 
Bevington,  J.  H. 

Welding  Me'al  and  Spinning  and  Shaping  Tools. — 1891. 
Bilgram,  Hugo. 

Bevel  Gear  Cutter.—iSS;. 
Bon  will,  W.  G.  A. 

Electro-Magnetic  Dental  Mallet. — 1876. 

Borsch,  Louis. 

Solid  Invisible  Bifocal  Lens. — 1907. 

Bower,  Henry. 

Inodorous  Glycerine. — 1878. 

Brashear,  John  A. 

Leading  Work  in  Astronomic  Science. — 1910. 

Castner,  H.  Y. 

Electrolytic  Process   of   Decomposing   Alkaline   Chlorides   for   the   Pro- 
duction of  Caustic  and  Chlorine. — 1807. 

Chadot,  Cyprien. 

Shoe  Sewing  Machine.— ^1885. 

Chambers  Brothers. 

Bolt  and  Rivet  Clipper. — 1878. 

Charlton,  J. 

Shaft  Coupling. — 1876. 

Clamer,  G.  H. 

Methods  of  Eliminating  Metals  from  Mixture  of  Metals.— 1904. 
Cooper-Hewitt,  P. 

Mercury  Rectificr.-^i9io. 
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CORSCADEN,   T. 

All-Wrought  Steel  Belt  Pulley .—1898. 
CowLEs,  Eugene  H.,  and  Alfred,  H, 

Electric  Smelting  Furnace. — 1887. 
Cow  PER,  Edward  A.,  and  Robertson,  T.  Hart. 

Writing  Telegraph. — 1889. 
Crookes,  Sir  William. 

Discoveries  in  Chemistry. — 1912. 
Curie,  Prof,  and  Madame. 

Researches  Resulting  in  the  Discovery  of  Radium. — 1909. 

Deforest,  Lee. 

The  Audion. — 1922. 
DeLandtsheer,  Norbert. 

Machine  for  Treating  Flax. — 1879. 
Delany,  p.  B. 

Synchronous  Multiplex  Telegraphy. — 1886. 
Delany,  P.  B. 

System  of  Machine  Telegraphy. — 1896. 
Delany,  P.  B. 
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Vernaz,  Alexis. 

Milling  Files. — 1909. 
Von  Culin,  G.  M.  ;  Bates,  Stockton  ;  Shaw,  E. 

Spindle  Support. — 1891. 

Walkup,  L. 

Air  Brush.--i886. 
Waterhouse,  a.  G.,  and  Forbes,  John  S. 

Art  of  Automatically  Heating  and  Sterilising  Fluids. — ^1901. 
Welsbach,  Carl  Auer  Von. 

Incandescent  Mantles. — 1901. 
Weston,  Edward. 

Leading  Work  in  Electrical   Discovery  and  Application. — 1910. 
White,  Maunsel,  and  Taylor,  Frederick  W. 

Process  of  Treating  Tool  Steel. — 1902. 

WiLCKES,  J. 

"Econometer."— 1898. 
Wiley,  Harvey  W.  ' 

Leading  Work  in  Agricultural  Chemistry. — 1910. 
Wood,  H.  A.  Wise. 

Autoplate  Machine. — 1909. 
Wright,  Orville. 

Work  in  Aviation. — 191 4. 

Vanko,  Pal^l  von. 

Piano  Keyboard. — 1893. 

Zent MAYER,  Joseph. 

Microscopes  and  Objectives. — 1875. 

POTTS  MEDAL  AWARDS 

1911-1923 
Barker,  Wendell  A. 

Wrench  less   Chuck. — 1920. 
Bizzell,  James  A.,  and  Lyon,  T.  L. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper). — 191 2. 
Bone.  William  A. 

"Surface  Combustion"   (Paper). — 191 3. 
BuLLARD,  Edward  P.,  Jr. 

Muh-Au-Matic  Machine  Tool. — 'I920. 

Coblentz,  W.  W. 

"Reflecting  Power  of  Metals"   (Paper). — 1911. 
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LONGSTRETH  MEDAL  AWARDS 

1890-1923 

Arbe,  C. 

"Meteorology"   (Paper). — 1913. 
Abbott,  Robert  R. 

"Modem  Steels  and  Their  Heat  Treatment"   (Paper).— 1916. 
Ac  HARD,  F.  H.,  Kennelly,  a.  E.,  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper)'. — 

1917. 
Adams,  L.  H.,  and  Williamson,  E.  D. 

"The  Annealing  of  Glass"  (Paper).— 1921. 
Adams,  W.  G.,  and  Forbes,  J.  S. 

Stop  Valve  for  Radiators. — 1893. 
Alexander,  John  E. 

"Phonosphere." — 1905. 
Alteneder,  Theodore  and  Sons. 

Drawing  Pen. — 1905. 
Armstrong,  Wm.  T.,  and  Cox,  Jacob  D. 

Grip  Socket. — 1896. 
Arnold,  B.  J. 

Magnetic  Clutches  and  System  of  Electric  Power  Station  Construction. 

—1903. 
Austin,  John  T. 

Austin  Organ. — 191 7. 

Pall,  John  D. 

"Investigations    of    Magnetic    Law^    for    Steel    and    Other    Materials" 

(Paper). — 1917. 
Baskerville,  C. 

"Chemistry  of  Anaesthetics"    (Paper). — 1912. 
Bates,  E.  G. 

Typographic  Numbering  Machine. — 1895. 
Baush,  Christian  H. 

Radial  Drilling  Machine. — 1894. 
Becker,  Christopher  A. 

Chainomatic  Balance. — 191 7. 

Bennett,  Charles  A. 
Typewriter. — 1909. 

Bergonie,  J. 

Use  of  A.  C.  Electro-Magnet  in  Surgery. — 1921. 

Bloede,  V.  G. 

Process  of  Tinting  Fabrics. — 1894. 

Bon  NELL,  Russell,  and  Schmitt,  Henry  J. 
Gate  Valves. — 1901. 
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I)KHni.EH,  Charlks,  and  McAllister,  Edward  J. 

Portable  Photometer. — 1900. 
DkVok.  W.  R. 

Conduit  Electric  Railway. — 1894. 
i)oiM;K,  Wam.ack  H. 

Wooden  Split  Pulley.— 1891. 

DOOMTTI.K,  T.  H. 

Hard  Drawn  Copper  Wire. — 1898. 
DrapI'R,  C.  W. 

ComputinK  Machine  with   Indicating  and  Registering  Mechanism. — TQ04. 

Imikrhardt,  Hknry  R,  and  Ulrich,  F.  L. 

Radial  (lang  Cutter. — 1904. 
l*.DpisoN.  William  Harton. 

Jet  Kntraining  Apparatus. — 1921. 
|j>isoN.  Thomas  A.,  and  Brown,  Harold  P. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 
Mdwards.  Lkvi  Talbot. 

t.\)miH>und  .\ir-Lift  System. — 1918. 

Im.I  IS.   C'ARLKn>N. 

Paint  and  Varnish  Remover. — 1916. 
I'AK.  .\.  S. 

"MtHlcm  Views  on  the  Construction  of  the  Atom"  (Paper). — 1916. 

Fv\.   l\    \.,   ShoIKS.  Z.   G.,    and  HoiHKLASSFN.   H. 

Ty|>ewriims   Machine. — loot. 
Koufrr,  W.  I. 

Time  Stamp. — lot^ 
1\m  mkr  and  S<  HWiNo,  Mfx;.  Company. 

itrjiT^cx  Cameras — 1005. 

^^^RI^V>^,  }     S..   AND  AdaM<,  \V.  G, 

Stop  \  a)vc  for  Radiators— 1805. 
1  iRvv<.  Samx  fa   T. 

intrrWkin^''  TixMh  Saw. — 102:1, 

Vvu.ni.  u.  \V. 

■  "iN?tV"'bcTr.iral    and    Fji<riT>cenng    Aspects    of    Sjmitarj'    Water    Supphr" 

vrapcr"\— 101^ 

VnthmachTne — tcioi  , 
i ^T,v»r  A  f  ^R    C"fi  xuj  J^ 

rrv^'oornnr,  1  intern  — 15^ 
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INxHluct  of  Tube  Making.-~i894. 

tv>H\srv>N.  A.  L. 

Vutomatic  Safe  Electric  Disconnector. — 1894. 
K>M?s.  H,  C. 

"Nature  of  Solution"  (Paper).— 191 3. 

N»NKS.  J,  R. 

Ntachine  for  Rolling  Car  Wheels. — 1892. 

KvuNS.  J.  P.,  Company. 

Tunneling  Machine. — 1909. 
KvRRKM.  E. ;  Kingsbury,  E.  F.;  Ives,  H.  E. 

*The  Physics  of  the  Welsbach  Mantle"    (Paper).— 1919. 
K^tLKK.  Joseph,  F. 

Automatic  Die  Cutting  Machine. — 1922. 
Kkmp.  W.  W.,  and  Van  Horn,  W.  H. 

das  Sy^em. — 1919. 
Kknneuey,  a.  E. ;  Achard,  F.  H. ;  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper) 

1917. 
Kingsbury,  E.  F.  ;  Karrer,  E. ;  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper).— 191 9. 

Kinkead  Manufacturing  Company. 

Apparatus  for  Aligning  and  Levelling  Shafting. — 1914. 

KiTSON,   A. 

System  of  Oil  Heating  and  Incandescent  Lighting. — 1901. 
Knapp,  I.  N. 

"Natural  Gas"  (Paper).— 1913. 
Kothny,  G.  L.,  and  Suczek,  Robert. 

Radojet  Air  Pump. — 1920. 
Kroll,  G. 

Convertible  Carriage. — 1896. 

Laird   Schober  and  (Company. 

General  Excellence  in  Manufacturing  Shoes. — 1900. 
Lathrop,  E.,  and  Schreiner,  O. 

"Organic  Constituents  in  Soil"   (Paper). — 1912. 
LKPorx.  J.  W. 

Fluid  Meter.— 1919- 
Lkeds.  Morris  E. 

Recording  Devices. — 1920. 
Lexker.  Will  G. 

L-E-Vation  Rod.— 191 5. 
Levy,  Max. 

Counting  Chamber  for  Haemoc>'tometer. — 191 7. 
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Lewis,  E.  C.  ;  Williams,  H.  D.  ;  Hoadl£y,  H.  G. 

Lever  and  Ratch  Attachment. — 1900. 
Lewis,  John  F.,  and  Mattes,  Wm.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Lewis,  W. 

Inertia  Indicator. — 1899. 
Lloyd,  M.  G. 

"Magnetic  Hysteresis"   (Paper). — 191 1. 
Lodge,  George. 

Electro-Magnetic  Street  Railway  System. — 1896. 

LUCKIESH,  M. 

"The  Visibility  of  Airplanes"  (Paper). — 1920. 
LuPTDN,  D.,  Son  and  Company. 

Automatic  Closing  Fireproof  Metal  Window. — 1904. 

Mackay,  William  M. 

Operating  Valve. — 1893. 
McAllistee,  E.  J.,  AND  Deschi-er,  Charles. 

Portable  Photometer. — 1900. 
Marsh,  R  B., 

Metallic  Comer  Bead. — 1897. 
Mattes,  William  F.,  and  Lewis,  J.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Meeker,  G.  H. 

New  Apparatus  and  Method  in  Clinical  Chemistry. — 1906. 
Menlo  Park  Ceramic  Works. 

Decorative  Tile  and  Faience  Work. — 1890. 
Miley,  Henry  M.,  and  Michael. 

Color  Photography. — 1905. 
Miller,  Dayton  C. 

"A  32-Element  Harmonic  Synthesizer"  (Paper). — 1017. 
Moore,  Richard  B. 

"Biography  of  Sir  William  Ramsay"  (Paper). — 1919. 
MORSELL,  W.  F.  C. 

Sectional  Models  for  Stereometric  Representation. — 1903. 

• 
Noiseless  Typewriter  Company. 

Typewriter. — 1922. 
Northrup,  E.  F. 

"Vortex  Motion  in  Liquids"   (Paper). — 1912. 

Pantasote  Leather  Company. 

"Pantasotc."— 1896. 
Pfund,  a.  H. 

Colorimeter,    Cryptometer,    Paint    Film    Gauge    and    Rotating    Sector.— 

1922. 
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Philadelphia  Cremation  Society. 

System  of  Cremation. — 1892. 
Pitkin,  A.  J. 

Compound  Locomotive. — 1891 . 

Pn  TLER,    J.    W.,    VON 

Turret  Lathe. — 1903. 
pRESTwicH,  John  Alfred. 
Fluid  Gauge. — 1918. 

Rankin,  George  A. 

"Portland  Cement"   (Paper). — 1917. 
Recklinghausen,  M.  von. 

"Ultra-Violet  Rays"   (Paper).— 1915. 
Reese,  B.  D. 

Dirigible  Balloon. — 1910. 
Reeves,  Milton  O. 

Variable  Speed  Countershaft. — 'I900. 
Regan,  H.  C,  Jr. 

Closed  Conduit  Electric  Railway. — 1897. 
Richards,  G.  M. 

Automatic  Fluid  Pressure  Friction  Clutch. — 1897. 
Riker,  C.  L. 

Lavatory. — 1900. 
Ringland,  Albert,  and  Schoenfuss,  F.  H. 

Portable    Brinell   Meter. — 1917. 
Ronv,  Henry,  W. 

Screw  Jack. — 1891. 
Roeder,  J.  R. 

Improvement  in  Windows. — 1892. 
Roper,  Charles. 

Safety  Propellers. — 190Q. 
Rosendale  Belting  Company. 

Camel  Hair   Belting. — 1893. 
ROUSSEL,  W.   J. 

Cipher  Code  System. — 1902. 
RUSBY,  J.   M.  • 

"Indu^rial   Combustible  Gases"    (Paper). — 1914. 
Rushton,  K. 

Improvements  in  Trailing  Trucks  for  Locomotives. — 1910. 
RuuD,  Edwin. 

Instantaneous  Automatic  Water  Heater. — 1904. 

.Schemer HORN,  W.  George. 

Folding  Boat. — 1891. 
ScHLiNK,  Frederick  J. 

Stabilized   Platform   Weighing   Scale. — 1919. 
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Schmidt,  Max,  and  Sieber,  Joseph. 

Movable  Sidewalk. — 1894. 
Schmidt,  Henry  J.,  and  Bonnell,  Russell. 

Gate  Valves. — 1901. 
ScHOENFuss,  Frank  H.,  and  Ringland,  Albert. 

Portable  Brinell  Meter. — 1017. 
Schreiner,  O.,  and  Lathrop,  E. 

"Organic  Constituents  in  Soils"  (Paper). — 1912. 
Scripture,  E.  W. 

Color  Sense  Tester. — 1903. 
Seitz,  Henry  Jerome. 

Coal  Loading  and  Screening  Machines. — 1904. 
Sharples,  Specialty  Company. 

Super-Centrifuge. — 1916. 
Shaw,  H.  M. 

Lightning  Arrester. — 1904. 
Shellenbach,  William  L. 

Variable  Speed  Countershaft. — 1903. 
Sholes,  Z.  K.  ;  Fay,  C.  N.  ;  Hochklasskn,  H. 

Typewriting  Machine. — 1901. 
Sieber,  Joseph,  and  ^jchmidt,  Max  E. 

Movable  Sidewalk. — 1894. 
Skinner,  Joshua  J. 

"Soil  Aldehydes"   (Paper). — 1919. 
Snook,  Homer  Clyde. 

X-Ray  System. — 1919. 
Society  Genevoise. 

Measuring  Machine. — 1923. 
SriTzcLAss,  Jacob  M. 

Republic  Flow  Meter. — 1921. 
Star  Brass  Manufactlring  Company. 

Steam  Gauge. — 1894. 

Stearns  Manufacturing  Company. 

Automatic  High  Speed  Engine. — 1892. 

Stone,  John  Stone. 

"Propagation  of  Electric  Waves  Along  Wires"   (Paper). — 191 3. 

Stradling,  George  F. 

"Modern  Theories  of  Magnetism"   (Paper). — 1916. 

Stumpf,  J. 

Una  Flow  Steam  Engine. — 1909. 

Suczek,  Robert,  and  Kothny,  G.  L. 
Radojet  Air  Pump. — 1920. 

Taintor,  C.  C. 

Positive  Saw-Set. — 1895. 
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Taussig,  John  H.,  and  Zeek,  Charles  F. 

.  Automatic  Operation  of  Water  Gas  Sets. — 1918. 
Teal,  B.  F. 

Anti- friction  Universal  Joint  for  Shafting. — 1909. 
Thomas,  C.  C. 

"Measurement  of  Gases"   (Paper). — 1912. 
TiERNAN,  Martin  F.,  and  Wallace,  C.  F. 

Chlorinator. — 1922. 
Toerring,  C.  J. 

Electric  Arc  Lamp. — 1903. 
Town  SEND,  T.  F. 

Improved  Thermometer  Support. — 1907. 
Tlcker,  W.  H. 

Letter  and  Document  Files. — 1900. 
Turner,  W.  V. 

"Locomotive  Air-Brake"   (Paper). — 191 1. 
Tutwiler,  C.  C. 

"Recovery  of  Gas  Works  by-Products"    (Paper). — 1915. 

Ulrich,  Frederick  L.,  and  Eberhardt,  H.  E. 

Radial-Duplex  Gang  Cutters. — 1904. 
Underwood,  John,  and  Company. 

Combined  Calculating  and  Typewriting  Machine. — 191 5. 

Van  Aller,  Tycho. 

Calorizing  Process. — 1918. 
Van  Horn,  William  H.,  and  Kemp,  William  W. 

Kemp   Gas    System. — 1919. 

Waggner,  B.  G. 

Prepayment  Gas  Meter. — IQ16. 

Wa(  NKR    ElKCTRIC    MANUFACTURING    CoMPANY. 

Single  Phase  Alternating  Current  Power  Motor. — 1902. 
Wahl  Adding  Machine  Company. 
Adding  Machine. — 191 6. 

Wallace.  C.  F.,  and  Tiernan,  Martin  F. 
Chlorinator. — 1922. 

Waterbury  Tool  Company. 

Double  Universal  Joint. — 1904. 

Weidlog,  Charles  B. 

Indicator  for  Boring  Machines. — 1906. 

Welspach  Light  Company. 

Various  Manufactured  Products. — ^iQOi. 

Wentworth,  C.  C. 

Improvements  in  Hydraulic  Rams. — IQ03. 
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Wetherill,  Henry  Emerson. 

New  Physical  Diagnostic   Instruments. — 1906. 
Wheeler,  George  A. 

Step  Type  Escalator. — 1914. 
White,  J.  J. 

Journal  Box. — 1891. 
Whitehead,  J.  B. 

"The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Vc't- 

age"  (Paper). — 1918. 
Williams,  Brown  and  Earle. 

Kerosene  Lamp  for  Magic  Lanterns. — 1902. 
Williams,  H.  D.  ;  Hoadley,  H.  G.  ;  Lewis,  E.  C. 

Lever  and  Ratch  Attachment. — 1900. 
Williamson.  E.  D.,  and  Adams,  L.  H. 

"The  Annealing  of  Glass"  (Paper). — 1921. 

Yawman  &  Erbe  Manufacturing  Company. 

Rapid  Roller  Copier. — 1904. 
Young.  C.  D. 

"Locomotive  Superheaters"   (Paper). — 191 5. 

Zeek,  Charles  F.,  and  Taussig,  John  H. 

Automatic  Operation  of  Water  Gas  Set. — 1918. 


CERTIFICATE  OF  MERIT  AWARDS 

1885-1923 

Baylis,  R.  N. 

Brush  Holder  and  Brusher  for  Dynamos. — 190Q. 
Betn,  Emil  J. 

Letter  and  Document  Files. — 1900. 
Bingham,  Eugene  C. 

Viscometer. — 1922. 
Blanton,  E.  a.,  Jr. 

Shaft  Coupling,  Nut  Lock^,  Cams,  etc. — 1910. 
Blonck,  W.  a. 

Boiler  Efficiency  Meter. — 1914. 
Blount,  Eugene  I.,  and  Taylor,  Warren  H. 

Door  Check. — 1902. 
Branch,  C.  J. 

Electric  Light  Shade. — 1909. 
Bullard,  Rear  Admiral  W.  H.  G. 

"The  Application  of  Radio  to  Navigation   Problems"    (Paper). — 1922. 
Byerly,  F.  E. 

Cutter  and  Cutter  Head.— 1893. 
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Candee,  C.  H. 

Car  Truck  and  Journal  Bearings. — 1887. 
Cook,  J.  S. 

Self -Lubricating  Journal  Box. — 1898. 

Dempster,  J.  T.  H. ;  Fleming,  Richard;  General  Electric  Company;  Stkin 

METZ,   C.    P. 

Magnetic  Lamp. — 1908. 
DeRycke,  J. 

Steam  Separator. — 1804. 
Dodge,  W.  W. 

Wooden   Split   Pulley.— 1885. 
Dunn,  G.  S. 

Automatic  Elec'ric  Brake  Motor. — 1902. 

Ellsworth,  F.  G. 

The  Knudson  and  Ellsworth  Telephone. — 1891. 
Elton  HEAD,  W.  B. 

Nut  Lock.— 1885. 
Etchells,  Harry,  and  Greaves,  H.  A. 

Electric  Arc  Furnace. — 1922. 

Fleming,  Richard;  Dempster,  J.  T.  H. ;  General  Electric  Company;  Stein 
metz,  C.  p. 
Magnetic   Lamp. — 1908. 

General  Electric  Company;  Dempster,  J.  T.  H.:  Fleming,  Richard;  Stein- 

METZ,    C.    p. 

Magnetic  Lamp. — 1908. 
Getty,  John  K. 

Bicycle  Support. — 1896. 
Gilson,  Emery  G. 

Calorizing   Process. — 1918. 
Glazier,  John  T.  and  Peter  F. 

Universal   Nozzle. — 1904. 
Gowdey,  J. 

Compartment   Drawer. — 1902. 
Greaves,  H.  A.,  and  Etchells,  Harry. 

Electric  Arc  Furnace. — 1922. 
Greene,  F.  V.  and  M.  A. 

Improvement  in  Windows. — 1892. 

Haines,  R.  B.,  Jr 

Automatic  Micrometer  Gauge  for  Hot  Metal. — 1896. 
H  ALLAN  an,  M. 

Horseshoe   and    Pad. — 1896. 
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Hallberg,  J.  H. 

Current  System  for  Trunk  Line  Railways. — 1906. 
Hanson,  Freeman. 

Wood  Turning  Machine. — 1891. 
Harbolsheimer,  J. 

Garbage  Box. — 1894. 
Havard,  Oliver  D. 

Coal  Meter. — 19 18. 
Hays,  Charles  and  Joseph. 

CO,  and  Draft  Recorder. — 1920. 
Hepburn,  J.  S. ;  St.  John,  E.  Q.  ;  Jones,  F.  M. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniaceae"    (Paper). — 1921. 
Hill,  Edgar. 

Caliper  Measuring  Device. — 1903. 
Hill,  Myron  F. 

Roller  Bearings. — 1902. 

International  Burglar  Immunity  Co. 

Electric  Protective  Devices. — 1905. 

« 
Jones,  Frank  Morton;  Hepburn,  J.  S. ;  St.  John,  E.  Q. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniacese"    ( Paper) . — 1921 . 

Kidde,  Walter,  and  Company. 

Improved   System  of  Detecting  and  Extinguishing  Marine   Fires. — 1922 
Kinney,  R.  D. 

Internal  Fired  Water  Tube  Boiler. — 1899. 

Lance,  W.  L. 

Utilizing   Oil    Cloth    Waste.— 1888. 

Land,  S. 

Sash  Cord  Fastener. — 1886. 

Landau.  David,  and  Parr,  Percy  H 

"A  New  Theory  of  Plate  Springs"  (Paper). — 1920. 

McChesney.  R. 

Improvements  in  T-Squares. — 1893. 

MacDonald.  Thomas  H. 

Apparatus  for  Recording  Sound. — igoo. 

McIntyre  Company. 

Electric  Wire.— -1893. 
McLauthlin,  Martin  B.,  and  Tavi^or,  Gkorce. 

Household  Garbage  Carbonizer. — 1895. 
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Maxon,  Harry  R. 

Pre-mix  Burner. — 1923. 
Mendenhall,  Charles  E. 

"Aeronautic  Instruments"   (Paper). — 1922.       ^ 

Naber,  H.  a. 

Gas  Voltameter. — 1895. 
National  Nutrient  Company. 

Nutrium,  a  new  food  Product.— 1902. 

NeU  MEYER,  H.  F. 

Spray  Nozzle. — 1895. 
NouY,  P.  Lecomte  du. 

Surface  Tenrfon  Apparatus. — 1923. 

Parr,  Percy  H.,  and  Landau,  David. 

"A  New  Theory  of  Plate  Springs"  (Paper).— 1920. 
Parvin,  a.  B. 

Tele-photo  Lens. — 1895. 
Phelps,  W.  J. 

Hylo-Incandescent  Lamp. — 1903. 
PiCH,  Friedrich. 

Cast  Iron  Brazing. — 1903. 
Pitney,  Arthur  H. 

Postage  Meter. — 1922. 

Reagan,  James. 

Improved  Gates. — 1900. 
RiDGWAY,  E.  B. 

Steam  Hydraulic  Elevator. — 1914. 
Rinn,  J.  J. 

Tent  Fastening. — 1904. 
Robinson,  Cyrus  R. 

Improved  Fire  Nozzle* — 1905. 
RoLiN,  Charles  W. 

Adjustable  and  Interchangeable  Grate. — 1918. 
Rowland,  L.  G. 

Automatic  Safety  Device  for  Electric  Circuits. — 1807. 

Sadtler,  J.  P.  B. 

Water  Heater  for  Range  Boilers. — 1900. 
SCHENCK,  W.  T.  Y. 

Improved  Hose  Reels. — 1893. 
Sheaf,  Philip  A. 

Circle  Drawing  Attachment  for  Microscopes. — 191 6. 
Simpson,  W.  L. 

Steam  Separator. — 1894. 
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Deshler,  Charles,  and  McAllister,  Edward  J. 

Portable  Photometer. — 1900. 
DeVoe.  W.  R. 

Conduit  Electric  Railway. — 1894. 
Dodge,  Wallace  H. 

Wooden  Split  Pulley.— 1891. 

DOOLITTLE,  T.  B. 

Hard  Drawn  Copper  Wire. — 1898. 
Draper,  C.  W. 

Computing  Machine  with   Indicating  and  Registering  Mechanism. — TQ04. 

Eberhardt,  Henry  F.,  and  Ulrich,  F.  L. 

Radial  Gang  Cutter. — 1904. 
Eddison,  William  Barton. 

Jet  Entraining  Apparatus. — 192 1. 
Edison,  Thomas  A.,  and  Brown,  Harold  P. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 
Edwards,  Levi  Talbot. 

Compound  Air-Lift  System. — 1918. 
Ellis,  Carleton. 

Paint  and  Varnish   Remover. — 1916. 
Eve,  a.  S. 

"Modern  Views  on  the  Construction  of  the  Atom"  (Paper). — 191 6. 

Fay,  C.  N.,  Sholes,  Z.  G.,  and  Hochklassen,  H. 

Typewriting  Machine. — 1901. 
Follett,  W.  L 

Time  Stamp. — 1906. 
Folmer  and  Schwing  Mfg.  Company. 

Graflex  Cameras. — 1905. 
Forbes,  J.  S.,  and  Adams,  W.  G. 

Stop  Valve  for  Radiators. — 1893. 
Freas,  Samuel  T. 

"Interlocking"  Tooth   Saw.— 1922. 
Frick,  Fred 

Electric  Program  Clock. — 1899. 
Fuller.  G.  W. 

"Biochemical    and    Engineering    Aspects    of    Sanitary    Water    Supply" 

(Paper).— 1916. 

Goldman,  Henry. 

Arithmachine. — 1901. 
Goodyear,  Charles. 

Projection  Lantern. — 1895. 
Granbery,  J.  H. 

Stadia  Rod. — 1909. 
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IVINS,    E. 

Product  of  Tube  Making. — 1894. 

Johnston,  A.  L. 

Automatic  Safe  Electric  Disconnector. — 1894. 
Jones,  H.  C. 

"Nature  of  Solution"   (Paper). — 1913. 
Tones,  J.  R. 

Machine  for  Rolling  Car  Wheels. — 1892. 

Karns,  J.  P.,  Company. 

Tunneling  Machine. — 1909. 
Karrer,  E.  ;  Kingsbury,  E.  F.  ;  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"    (Paper). — 1919. 
Keller,  Joseph,  F. 

Automatic  Die  Cutting  Machine. — 1922. 
Kemp,  W.  W.,  and  Van  Horn,  W.  H. 

Gas  Sy^em. — 1919. 
Kennelley,  a.  E.  ;  Achard,  F.  H.  ;  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper) 

191 7. 
Kingsbury,  E.  F.  ;  Karrer,  E.  ;  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper). — 1919. 
Ktnkead  Manufacturing  Company. 

Apparatus  for  Aligning  and  Levelling  Shafting. — 1914. 
Kitson,  a. 

System  of  Oil  Heating  and  Incandescent  Lighting. — 1901. 
Knapp,  I.  N. 

"Natural  Gas"   (Paper).— 1913. 
Kothny,  G.  L.,  and  Suczek,  Robert. 

Radojet  Air  Pump. — 1920. 
Kroll,  G. 

Convertible  Carriage. — 1896. 

Laird   Schober  and  Company. 

General  Excellence  in  Manufacturing  Shoes. — 1900. 
Lathrop,  E.,  and  Schreiner,  O. 

"Organic  Constituents  in   Soil"   (Paper). — 191 2. 
Lkdoi'x,  J.  W. 

Fluid  Meter. — 1919. 
Lkeds.  Morris  E. 

Recording  Devices. — 1920. 
Lenker,  Will  G. 

L-E-Vation  Rod. — 1915. 
Levy,  Max. 

Counting  Chamber  for  Haemocytometer. — 1917. 
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Philadelphia  Cremation  Society. 

System  of  Cremation. — 1892. 
Pitkin,  A.  J. 

Compound  Locomotive. — 1891. 

PlTTLER,    J.    W.,    VON 

Turret  Lathe. — 1903. 
pRESTwicH,  John  Alfred. 
Fluid  Gauge. — 1918. 

Rankin,  George  A. 

"Portland  Cement"   (Paper). — 191 7. 
Recklinghausen,  M.  von. 

"Ultra- Violet  Rays"   (Paper).— 191 5- 
Reese,  B.  D. 

Dirigible   Balloon. — 1910. 
Reeves,  Milton  O. 

Variable  Speed  Countershaft. — 'I900. 
Regan,  H.  C,  Jr. 

Closed  Conduit  Electric  Railway. — 1897. 
Richards,  G.  M. 

Automatic  Fluid  Pressure  Friction  Clutch. — 1897. 
Riker,  C.  L. 

Lavatory. — 1.900. 
Ringland,  Albert,  and  Schoenfuss,  F.  H. 

Portable    Brinell   Meter. — 1917. 
Ronv,  Henry,  W. 

Screw  Jack. — 1891. 
Roeder,  J.  R. 

Improvement   in  Windows. — 1892. 
Roper,  Charles. 

Safety  Propellers. — 190Q. 
Rosendale  Belting  Company. 

Camel  Hair   Belting. — 1893. 
ROUSSEL,  W.   J. 

Cipher  Code  System. — 1902. 
RUSBY,  J.   M.  • 

"Indu^rial   Combustible  Gases"    (Paper). — 1914. 

RUSHTON,  K. 

Improvements  in  Trailing  Trucks  for  Locomotives. — 1910. 
RuuD,  Edwin. 

Instantaneous  Automatic  Water  Heater. — 1904. 

.SCHEMERHORN,    W.    GeORGE. 

Folding  Boat. — 1891. 
ScHLiNK,  Frederick  J. 

Stabilized   Platform   Weighing  Scale. — 1919. 
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Schmidt,  Max,  and  Sieber,  Joseph. 

Movable  Sidewalk. — 1894. 
Schmidt,  Henry  J.,  and  Bonnell,  Russell. 

Gate  Valves. — 1901. 
ScHOENFUss,  Frank  H.,  and  Ringland,  Albert. 

Portable  Brinell  Meter. — 1017. 

SCHREINER,   O.,   AND  LaTHROP,   E. 

"Organic  Constituents  in  Soils"   (Paper). — 1912. 
Scripture,  E.  W. 

Color  Sense  Tester. — 1903. 
Seitz,  Henry  Jerome. 

Coal  Loading  and  Screening  Machines. — 1904. 
Sharples,  Specialty  Company. 

Super-Centrifuge. — 1916. 
Shaw,  H.  M. 

Lightning  Arrester. — 1904. 
Shellenbach,  William  L. 

Variable  Speed  Countershaft. — 1Q03. 
Sholes,  Z.  K.  ;  Fay,  C.  N.;  Hochklassf.n,  H. 

Typewriting  Machine. — 1901. 
SiEBER,  Joseph,  and  j^chmidt.  Max  E. 

Movable  Sidewalk. — 1894. 
Skinner,  Joshua  J. 

"Soil  Aldehydes"   (Paper). — 1919. 
Snook,  Homer  Clyde. 

X-Ray  System. — 1919. 
Society  Genevoise. 

Measuring  Machine. — 1923. 
Spitzclass,  Jacob  M. 

Republic  Flow  Meter. — 1921. 
Star  Brass  Manufacturing  Company. 

Steam  Gauge. — 1894. 

Stearns  Manufacturing  Company. 

Automatic  High  Speed  Engine. — 1892. 

Stone,  John  Stone. 

"Propagation  of  Electric  Waves  Along  Wires"   (Paper). — 1913. 

Stradling,  George  F. 

"Modern  Theories  of  Magnetism"   (Paper). — 1916. 

Stumpf,  J. 

Una  Flow  Steam  Engine. — 1909. 

SuczEK,  Robert,  and  Kothny,  G.  L. 
Radojet  Air   Pump. — 1920. 

Taintor,  C.  C. 

Positive  Saw-Set. — 1895. 
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Taussig,  John  H.,  and  Zeek,  Charles  F. 

.  Automatic  Operation  of  Water  Gas  Sets. — 1918. 
Teal,  B.  F. 

Anti- friction  Universal  Joint  for  Shafting. — 1909. 
Thomas,  C.  C. 

"Measurement  of  Gases"   (Paper). — 1912. 
TiERNAN,  Martin  F.,  and  Wallace,  C.  F. 

Chlorinator. — 1922. 
TOERRING,  C.  J. 

Electric  Arc  Lamp. — 1903. 
Town  SEND,  T.  F. 

Improved  Thermometer  Support. — 1907. 
Tucker,  W.  H. 

Letter  and  Document  Files. — 1900. 
Turner,  W.  V. 

"Locomotive  Air-Brake"   (Paper). — 191 1. 

TUTWILER,  C.  C. 

"Recovery  of  Gas  Works  by-Products"    (Paper). — 191 5. 

Ulrich,  Frederick  L.,  and  Ebcrhardt,  H.  E. 

Radial-Duplex  Gang  Cutters. — 1904. 
Underwood,  John,  and  Company. 

Combined  Calculating  and  Typewriting  Machine. — 191 5. 

Van  Aller,  Tycho. 

Calorizing  Process. — 1918. 
Van  Horn,  William  H.,  and  Kemp,  William  W. 

Kemp   Gas    System. — 191 9. 

Waggner,  B.  G. 

Prepayment  Gas  Meter. — 1916. 
Wacxer  Electric  Manufacturing  Company. 

Single  Phase  Alternating  Current  Power  Motor. — 1902. 
Wahl  Adding  Machine  Company. 

Adding  Machine. — 191 6. 

Wallace.  C.  F.,  and  Tiernan,  Martin  F. 
Chlorinator. — 1922. 

Waterbury  Tool  Company. 

Double  Universal  Joint. — 1904. 

Weidlog,  Charles  B. 

Indicator  for  Boring  Machines. — 1906. 

Welspach  Light  Company. 

Various  Manufactured  Products. — 1901. 

W'entworth,  C.  C. 

Improvements  in  Hydraulic  Rams. — 1903. 
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Wetherill,  Henry  Emerson. 

New  Physical  Diagnostic   Instruments. — 1906. 
Wheeler,  George  A. 

Step  Type  Escalator. — 1914. 
White,  J.  J. 

Journal  Box. — 1891. 
Whitehead,  J.  B. 

"The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Vc't- 

age"  (Paper). — 1918. 
Williams,  Brown  and  Earle. 

Kerosene  Lamp  for  Magic  Lanterns. — 1902. 
Williams,  H.  D.  ;  Hoadley,  H.  G.  ;  Lewis,  E.  C. 

Lever  and  Ratch  Attachment. — 1900. 
Williamson.  E.  D.,  and  Adams,  L.  H. 

"The  Annealing  of  Glass"  (Paper). — 1921. 

Yawman  &  Erbe  Manufacturing  Company. 

Rapid  Roller  Copier. — 1904. 
Young.  C.  D. 

"Locomotive  Superheaters"   (Paper). — 191 5. 

Zeek,  Charles  F.,  and  Taussig,  John  H. 

Automatic  Operation  of  Water  Gas  Set. — 1918. 


CERTIFICATE  OF  MERIT  AWARDS 

1885-1923 

Baylis,  R.  N. 

Brush  Holder  and  Brusher  for  Dynamos. — 1909. 
Bein,  Emil  J. 

Letter  and  Document  Files. — 1900. 
Bingham,  Eugene  C. 

Viscometer. — 1922. 
Blanton.  E.  a.,  Jr. 

Shaft  Coupling,  Nut  Lock^,  Cams,  etc. — 1910. 
Blonck,  W.  a. 

Boiler  Efficiency  Meter. — 1914. 
Blount,  Eugene  L,  and  Taylor,  Warren  H. 

Door  Check. — 1902. 
Branch,  C.  J. 

Electric  Light  Shade. — 1909. 
Bullard,  Rear  Admiral  W.  H.  G. 

"The  Application  of  Radio  to  Navigation   Problems"    (Paper). — Kyjj. 
Byerly,  F.  E. 

Cutter  and  Cutter  Head.— 1893. 


128  YEAR  BOOK  OF 

Candee,  C.  H. 

Car  Truck  and  Journal  Bearings. — 1887. 
Cook,  J.  S. 

Self -Lubricating  Journal  Box. — 1898. 

Dempster,  J.  T.  H. ;  Fleming,  Richard;  General  Electric  Company;  Sti:in 
METZ,   C.    P. 

Magnetic  Lamp. — 1908. 
Df.Rycke,  J. 

Steam  Separator. — 1804. 
Dodge,  W.  W. 

Wooden   Split   Pulley.— 1885. 
Dunn,  G.  S. 

Automatic  Elec'ric  Brake  Motor. — 1902. 

Ellsworth,  F.  G. 

The  Knudson  and  Ellsworth  Telephone. — 1891. 
Elton  HEAD,  W.  B. 

Nut  Lock.— 1885. 
Etchells,  Harry,  and  Greaves,  H.  A. 

Electric  Arc  Furnace. — 1922. 

Fleming,  Richard;  Dempster,  J.  T.  H.;  General  Electric  Company;  Stein 
METZ,  C.  P. 
Magnetic  Lamp. — 1908. 

General  Electric  Company;  Dempster,  J.  T.  H.;  Fleming,  Richard;  Stein 
METZ,  C.   P. 

Magnetic  Lamp. — 1908. 
Getty,  John  K. 

Bicycle  Support. — 1896. 
Gilson,  Emery  G. 

Calorizing   Process. — 1918. 
Glazier,  John  T.  and  Peter  F. 

Universal  Nozzle. — ^1904. 
Gowdey,  J. 

Compartment   Drawer. — 1902. 
Greaves,  H.  A.,  and  Etchells,  Harry. 

Electric  Arc  Furnace. — 1922. 
Greene,  F.  V.  and  M.  A. 

Improvement  in  Windows. — 1892. 

Haines,  R.  B.,  Jr 

Automatic  Micrometer  Gauge  for  Hot  Metal. — iS()6. 
Hallanan,  M. 

Horseshoe   and    Pad. — 1896. 
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Hallberg,  J.  H. 

Current  System  for  Trunk  Line  Railways. — 1906. 
Hanson,  Freeman. 

Wood  Turning  Machine. — 1891. 
Harbolsheimer^  J. 

Garbage  Box. — 1894. 
Havard,  Oliver  D. 

Coal  Meter. — 191 8. 
Hays,  Charles  and  Joseph. 

COj  and  Draft  Recorder. — 1920. 
Hepburn,  J.  S. ;  St.  John,  E.  Q.  ;  Jones,  F.  M. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniaceae"    (Paper). — 1921. 
Hill,  Edgar. 

Caliper  Measuring  Device. — 1903. 
Hill,  Myron  F. 

Roller  Bearings. — 1902. 

International  Burglar  Immunity  Co. 
Electric  Protective  Devices. — 1905. 

Jones,  Frank  Morton;  Hepburn,  J.  S. ;  St.  John,  E.  Q. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 
Sarraceniaceae"    (  Paper) . — 1921 . 

Kiude,  Walter,  and  Company. 

Improved   System  of   Detecting  and  Extinguishing  Marine   Fires. — 1922 
Kinney,  R.  D. 

Internal  Fired  Water  Tube  Boiler. — 1899. 

Lance,  W.  L. 

Utilizing   Oil    Cloth   Waste.— 1888. 

Land,  S. 

Sash  Cord   Fastener. — 1886. 

Landau,  David,  and  Parr,  Percy  H 

"A  New  Theory  of  Plate  Springs"  (Paper). — 1920. 

McChesney,  R. 

Improvements  in  T-Squarcs. — 1893. 

MacDonald.  Thomas  H. 

Apparatus  for  Recording  Sound. — 1900. 

McIntyre  Company. 
Electric  Wire. — 1893. 

McLauthlin,  Martin  B.,  and  Taylor,  Gkorge. 
Household  Garbage  Carhonizer. — 1895. 
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iMaxon,  Harry  R. 

Pre-mix   Burner. — 1923. 
Mendenhall^  Charles  E. 

"Aeronautic  Instruments"   (Paper). — 1922.       ^ 

Naber,  H.  a. 

Gas  Voltameter. — 1895. 
National  Nutrient  Company. 

Nutrium,  a  new  food  Product. — 1902. 

NeU  MEYER,  H.  F. 

Spray  Nozzle. — 1895. 
NouY,  P.  Lecomte  du. 

Surface  Tension  Apparatus. — 1923. 

Parr,  Percy  H.,  and  Landau,  David. 

"A  New  Theory  of  Plate  Springs"  (Paper). — 1920. 
Parvin,  a.  B. 

Tele-photo  Lens. — 1895. 
Phelps,  W.  J. 

Hylo-Incandescent  Lamp. — 1903. 
PiCH,  Frieorich. 

Cast  Iron  Brazing. — 1903. 
Pitney,  Arthur  H. 

Postage  Meter. — 1922. 

Reagan,  James. 

Improved  Gates. — 1900. 
RiDGWAY,  E.  B. 

Steam  Hydraulic  Elevator. — 1914. 
RiNN,  J.  J. 

Tent  Fastening. — 1904. 
Robinson,  Cyrus  R. 

Improved  Fire  Nozzle» — 1905. 
RoLiN,  Charles  W. 

Adjustable  and  Interchangeable  Grate. — 1918. 
Rowland,  L.  G. 

Automatic  Safety  Device  for  Electric  Circuits. — 18^)7. 

Sadtler,  J.  p.  B. 

Water  Heater  for  Range  Boilers. — 1900. 
Schenck,  W.  T.  Y. 

Improved  Hose  Reels. — 1893. 
Sheaf,  Phiup  A. 

Circle  Drawing  Attachment  for  Microscopes. — 191 6. 
Simpson,  W.  L. 

Steam  Separator. — 1894. 
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Adt,  J.  B. 

Tobacco  Machine. — 1901. 
Akeley,  Carl  E. 

Cement-Gun. — 1 916. 
Albert,  C.  F. 

Musical  Instruments. — 1901. 
Alger,  H.  C. 

Liquid  Measurer. — 191 2. 
Almond,  T.  R. 

Angular  Coupling. — 1892. 
Almond,  T.  R. 

Flexible  Tube. — 1897. 
American  Prismatic  Light  Company. 

Light  Projecting  Glass. — 11901. 
Anderson,  H.  N. 

Gear  Rolling  Machine. — 191 5. 
Anderson,  Levi. 

File  Cutting. — 1842. 
Anderson,  William. 

Apparatus  for  Water  Purification. — 1891. 
AsHFORD,  Henry. 

Boat  Attaching  and  Detaching  Apparatus. — 1883. 
Atkins,  J. 

Self-Raking  Automatic  Reaper  and  Mover. — 1854. 
Atkinson,  J. 

Gas  Engine. — 1889. 

Babbitt,  L 

Axle  Boxes  for  Railway  Cars. — 1840. 
Babbitt,  L 

Soft  Metal  Boxes. — 1842. 
Baekland,  Leo  H. 

Bakelite. — 1909. 
Baker,  J.  G. 

Pressure  Blower. — 1875. 

Baldwin,  F.  S. 

Calculating  Machine. — 1874. 

Baldwin,  F.  R. 

Boiler  Tube  Cleaner. — 1893. 

Ballentine,  W.  L 

Apparatus  for  Testing  Hardness  and  Density  of  Metal,  etc. — 1908. 

Balzer,  S.  M. 

Device  for  Backinu^  off  and  Forming  Milling  Cutters. — 1896. 

Bard  well,  John. 

Votometer. — 1901 . 
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Bassett,  H. 

Compasses. — 1835. 
Batch ELLOR,  B.  C. 

Pneumatic  Dispatch  Tube  Apparatus. — 1899. 
Batdorf,  C.  S. 

Coin  Counting  and  Wrapping  Machine. — 1914. 
Bates,  Albert  J. 

Improved  Corliss  Engine. — 1895. 
Bates,  Robert. 

Instrument  for  the  Cure  of  Stammering. — 1854. 
Beadle,  C.  ;  Bevan,  E.  J. ;  Cross,  C.  F. 

Cellulose  Products. — 1895. 
Bean,  E.  W. 

Device  for  Ascertaining  Latitude. — 1837. 
Beecher,  James. 

Hollow  Handled  Cutlery.— 1883. 
Behrend,  B.  A. 

High  Speed  Electric  Generators. — 1909. 
Behrns,  G.  L.  H.,  and  Bremar,  A. 

Aspirator  for  Mill  Stoned. — 1877. 
Bell,  Chichester  A.,  and  Tainter,  Summer. 

Apparatus  for  Recording  Sound. — -1900. 
Ben  NOR,  Joseph. 

Siphon  Trap. — 1884. 
Ben  NOR,  Joseph. 

Knitting  Machine. — 1892. 
Berkefeld,  W. 

Germ  Proof  Water  Filter. — 1893. 
Berliner,  £. 

Gramophone. — 1897. 
Bevan,  E.  J. ;  Beadle,  C.  ;  Cross,  C.  F. 

Cellulose  Products. — 1895. 
Bilgram,  Hugo. 

Bevel  Gear  Cutter.— 1887. 
Bilgram,  Hugo. 

Gearing  for  Metal  Planners. — 1882. 
BiLYEU,  Thomas. 

International  Money  Machine. — 191 7. 
Blakey,  Thomas  W.,  and  Courtenay,  William. 

Reconstructed  Granite. — 1900. 
Blickensderfer,  George  C. 

Typewriting  Machine. — 1901. 
Blodgett  Brothers. 

Electrical  Signal  Clock. — 1883. 
Blondel,  Andre,  and  Paarowdaki,  Spiridion. 

Holophane  Globes. — 1898. 
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Bradley,  Andrew. 

Stencil  Machine. — >I902. 
Bra  M WELL,  W.  C 

Feeding  Machine  for  Fibrous  Material. — 1894. 
Branson,  D.  ;  Thornburgh,  R.  D.  ;  Starr,  J.  E. ;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Brehmer,  Hugo,  and  Heyl,  Henry  Rand. 

Wire  Book  Sewing  Machine. — 1883. 
Bremar,  a.,  and  Behrns,  G.  L.  H. 

Aspirator  for  Mill  Stones. — 1877. 
Bridgman,  H.  L 

Automatic  Ore  Sampler. — 1893. 
Brill,  J.  A. 

Convertible  Cars,  Traction  Trucks. — 1904. 
Brittin,  J.  W.,  AND  Tatham,  B 

Safety  Catch  for  Elevators. — 1875. 
Brown,  Edward. 

Pyrometers. — 1897. 
Browning,  John  M. 

Automatic  Pistol. — 1906. 
Burger,  H.  J. 

Photo-Polychrome  Printing  Apparatus. — 1903. 
Burrell,  John  H.,  and  Metzler,  C.  E. 

Railway  Signal  Lantern. — 1885. 
Burroughs,  W.  S. 

Calculating  Machine. — 1897. 
Burrows,  Amos  E. 

Feed-Water  Regulator. — 1904. 
Burt,  W.  A. 

Variation  Compass. — 'I835. 
Burton,  G.  D. 

Electric  Forging  Device. — 1892. 
Burton,  W.  L. 

Electric  Heater. — 1890. 

Calahan,  E.  a. 

Synchronous  Multiplex  Telegraphy. — 1886. 

Calderhead,  a. 
Looms. — 1840. 

Campbell,  P.  T.  and  C.  H. 

Apparatus  for  Reconstructing  Milk. — 1904. 

Carleton,  Cyrus,  and  Wilcox,  Charles  H. 

Automatic  Tension  and  Improved  Sewing  Machines. — 1875. 

Carnell,  Charles. 

Brick  Machine. — 1850. 
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COWPER-COWLES,   ShERARD. 

Method  of  Depositing  Metals  on  Metallic  Surfaces. — 191 1. 
Crehore,  a.,  and  Squire,  G.  O. 

Polarizing  Photo-Chronograph. — 1896. 
Cross,  C.  F.  ;  Beadle,  Clayton  ;  Bevan,  E.  J. 

Cellulose  Products. — 1895. 
Cross,  W.  A. 

Horizontal  Folding  Door. — 1903. 
Cyclostyle  Company. 

Cyclostyle.--i888. 

Dale,  John  D. 

Wood  Molding  Machine. — 1857. 
Darling,  J.  D. 

Apparatus  for  Producing  Metals  and  Nitric  Acid  from  Fused  Nitrates.- 

1901. 
Davis,  Job  A. 

Vertical  Feed  for  Sewing  Machine. — 1875. 
Denison,  L.  C. 

Corn  Sheller. — 1839. 

DiETZ,   GUSTAV. 

High  Speed  Photographic  Between-len^  Shutter. — 1909. 
Dilks,  J. 

Water  Gauges. — 1853. 
Dobbins,  E.  J. 

Daylight  Rod. — 1914. 
Dobbins,  Edward  J.,  and  Moffett,  George. 

Light  Projecting  Glass. — 11901. 
DOBLE,  W.  A. 

Tangential  Water  Wheel. — 1904. 
Dock,  H. 

Rivet  Thread  Tool. — 1901. 
Dodge,  J.  M. 

Storage  Structure  for  Coal  and  Analogous  Material. — 1904. 
Dodge,  Wallace  H. 

System  of  Rope  Transmission. — 1891. 
Doerr,  John  H.,  and  Wigmore,  William  H. 

Sleepmg  Car. — 1885. 
Dorr,  John  V.  H. 

Hydrometallurgical  Apparatus. — 1916. 
DOWNES,  L.  W. 

Fireproof  Insulated  Wire. — 1905. 
Dressler,  Conrad  d'Huc. 

Tunnel  Kiln. — 1918. 
Duncan,  Joseph  S. 

Addressograph. — 1903. 
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Dunham,  Joseph  M.,  and  McKemmil,  John. 

Metallic  Drawing  Tools. — 1894. 
Dunn,  B.  W. 

Testing  Machine   for  Measuring  Intensities  of  Impulsive  Forces. — 1898. 

DURKEE,  G.  B.,  AND  GOLDING,  JOHN  F. 

Expanded  Metal. — 1897. 
DUTTON,  R.  &  Co. 

Mowing  Machine. — 1877. 

Eckstein,  H.  G. 

Feed  Water  Heater.— 1884. 
Edison,  T.  A. 

Mimeograph. — 1889. 
Edson,  J.  B. 

Pressure  Recording  Gauge. — 1894. 
Ehbets.  C.  J. 

Improved  Revolver. — 1890. 
Eldred,  Byron  E. 

Process  for  Flame  Regulation. — 1906. 
Eldridge,  G.  M. 

Electro  Magnetic  Protector  for  Electric  Instruments.— 1884. 
Ellis,  H. 

Combined  Calculating  and  Writing  Machine. — 1909. 
Elmer  and  Little. 

Chronometer. — 1837. 
Emerson,  J. 

Power  Scale. — 1892. 

EWBANK,  T. 

Lead  Pipes. — 1835. 

Faber,  George. 

Magnetic  Water  Gage. — 1853. 
Fahy,  Frank  P. 

Permeameter. — 191 8. 
Fawkes,  Joseph  W. 

Steam  Plow. — 1859. 
Fellows,  E.  R. 

Machine  and  Cutter  for  Generating  Gear  Teeth. — 1899. 
Felt,  D.  E. 

Comptometer. — J890. 
Field,  D.  W.,  and  Spencer,  John  E. 

Damper  Regulator. — 1893. 
Fisher,  Robert  T. 

Improved  Book  and  Letter  Typewriter. — i8qq. 
Forten,  R.  B. 

Telescope. — 1840. 
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FoucHE,  E. ;  Claude,  G.  M.  A. ;  Hess,  G.  M. 

Process  for  Storing  Explosive  Gases. — 1902. 
Fraum,  Hermann. 

Speed  Indicator,  Frequency  Teller  and  Revolution  Counter. — 1907. 
Francis,  Jerome  B. 

Tooth  Extractor. — 1860. 
Frazer,  Persifor. 

Apparatus  for  Quantitative  Colorimetry. — 1905. 
Fuller,  Fred  L.,  and  Griswald,  George  H. 

Cash  Register  and  Indicator. — 1892. 
Fuller,  J.  E.;  Branson,  D.  ;  Thornburgh,  R.  D.  ;  Starr,  J.  E. 

Refrigeration  Process. — 1894. 
Furbish,  Zachary  T. 

Ratchet  Tools. — 1904. 

Garrod,  R.  P. 

Annunciators. — 1891 . 
Gates,  John. 

Lubricator.— 1888. 
Gibbons,  C.  L. 

Street  Railway  Construction. — 1892. 
Gillespie,  Alfred  J. 

Voting  Machine. — 'I902. 
Gliddens,  Carlos;  Sholes,  C.  L. ;  Soule,  S.  W. 

Improved  Typewriter. — 1875. 

GODDARD,   K. 

Carriage  Axle. — 1852. 
GoetZj  G.  M. 

Device  for  Anchoring  Beam^. — 1891. 
Goldberg,  H.  E.,  and  Wahl,  J.  C. 

Adding  Machine. — 1916. 
GoLDiNG,  J.  F. ;  and  Durkee,  G.  B. 

Expanded  Metal. — 1897. 
Goldstein,  A. 

Pneumatic  Fire  Alarm  Telegraph  System. — 1895. 

Goodes,  E.  a. 

Sewing  Machine. — 1875. 

Goodwin,  William  Farr. 
Mowing  Machine. — 1879. 

Goodyear,  Robert  B. 

Harness  Motion  for  Power  Looms. — 1875. 

Goodyear,  Robert  B. 

Shuttle  Box  Operating  Mechanism. — 1875. 

Grant,  George  B. 

Calculating  Machine. — 1877. 
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Grant,  George  B. 

Calculating  Machine. — 1896. 
Grau,  Philip  J. 

Feed  Water  Purifier  and  Heater. — 1886.  ^ 

Greene,  E.  V. 

Apparatus  for  Extracting  Oil  and  Albuminoid  from  Corn. — 185 1. 
Grimes,  W.  C. 

Water  Gauge  for  Steam  Boilers. — 185 1.  ' 

Grimes,  W.  C. 

Smut  Machine. — 1840. 
Griswald,  George  H.,  and  Fuller,  Fred  L. 

Cash  Register  and  Indicator. — 1892. 
Groupe,  a.  V. 

Braiding  Machine. — 1900. 
GUILLAUME,  C.  E. 

Invar  Alloy. — 1914. 

Hadfield,  Robert  A. 

Manganese  Steel. — 1891. 
Hahl,  a.  L. 

Pneumatic  Clock. — 1901. 
Haines,  Robert  B.,  Jr. 

Automatic  Micrometer  Rolling  Mill  Plate  Gauge. — igor. 
Hakewessel,  Reinhold,  and  Henn,  Edwin  C. 

Automatic  Screw  and  Metal  Working  Machine. — 1901. 
Hall,  Thomas. 

Typewriter.— 1884. 
Hall,  M.  W. 

Dumplex  Steam  Pump. — 1886. 
Hallock,  David. 

Weighing  Scale. — 1887. 
Hallo  well,  Howard  T. 

Pressed  Steel  Shaft  Hangers. — 1906. 
Hammer,  William  J. 

Apparatus    for    Long    Distance    Phonographic    and    Telephonic    Experi- 
ments.— 'I902. 
Hannay,  J.  B.,  and  Shedlock,  Alfred. 

Lucigen. — 1891. 
Hanson,  Hans,  and  Hart,  Frederick  A. 

Calculating  and  Typewriting  Machine. — 191 5. 
Hardinge,  H.  W. 

Conical  Pebble  Mill. — 191 5. 
Haro,  a  Lopex  de. 

Electric  Sea  Compass;  Automatic  Electric  Log  Line. — i8qo. 
Hart,  Edward. 

Acid  Container. — 1891. 


140  YEAR  BOOK  OF 

Hart,  Frederick  A.,  and  Hanson,  Hans. 

Combined  Calculating  and  Typewriting  Machine. — 191 5. 
Hart,  Walter. 

Hoisting  Maohine.— 1891. 
Heany,  J.  A. 

Enclosed  Arc  Lamp. — 1904. 
Hectrotte,  a.  G. 

Car  Coupling. — 1848. 
Helltngs,  J. 

Mail  Bag  Fa^ener. — 1890. 
Henn,  E.  C,  and  Hakewessel,  Rein  hold. 

Automatic  Screw  and  Metal  Working  Machine. — 19CI. 
Heraeus,  W.  C. 

Fused  Quartz  Mercury  L^mp. — 1906. 
Heraeus,  W.  E. 

Improvements  on  the  LeChatelier  Pyrometer. — 1907. 
Herman,  Henry  O. 

Star  Ventilator. — 1902. 
Herr,  H.  a. 

Liquid  Extraction  Apparatus. — ^1909. 
Hess,  G.  A.,  Claude,  G.  M.  A.,  Fouche,  E. 

Process  of  Storing  Explosive  Gases. — 1902. 
Hexamer,  C.  J. 

Apparatus  for  Preventing  and  Extinguishing  Fires  in  Grinding  Mills. 

1888. 
Heyl,  Henry  R.,  and  Brehmer,  Hugo. 

Wire  Book  Sewing  Machine. — 1883. 
Heyl,  Henry  R. 

Wire  Fastened  Paper  Boxes. — 1875. 
Higgins,  a.,  and  Jacobs,  C.  B. 

Alundum  Refractories. — 1909. 
Hill,  T. 

Calculating  Instrument. — 1843. 
Hobson,  a.  E. 

Hydraulic  Shaping  Press. — 1890. 

HOLCOMB,  A. 

Reflecting  Telescope.— 1835. 

Hopkins,  Edward  P. 

Electric  Arc  Lamp. — 1896. 

Hopkins,  N.  M. 

Pneumatic  Water  Pipe  Cushioning. — 1900. 

Hough,  James,  and  Laughlin,  Samuel. 
Drawing  Tabled. — 1900. 

Hl'MPHREY,  F.  A. 

Improved  Sawing  Machine  and  Guide. — 1901. 
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Humphrey,  H.  A.,  and  Cerasoli,  Alberto. 
Hydraulic  Pump. — 1914. 

HUTCHINS  AND  MaBBITT. 

Tilting  Chair.— 1875. 
Hyatt,  I.  S. 

Purification  of  Water  System.— 1888. 
Hyatt,  J.  W. 

Roller  Bearings. — 1898. 

HLDER,  J.  D. ;  Smith,  A.  C. ;  Sundh,  August;  Otis,  Sidney. 

Electric  Elevator. — 1902. 
rwin,  John  H. 

Lantern. — 1873. 
VES,  Frederick  E. 

Isochromatic  Photography. — 1887. 
VES,  Frederick  E. 

Projecting  Lantern  and  Appurtenances. — 1890. 
VES,  Frederick  E. 

Parallax  Stereogram. — 1904. 
VES,  Frederick  E. 

New  Form  of  Replica  of  Rowland  Diffraction  Grating. — 1905. 
VES,  Frederick  E. 

Color  Meter. — 1907. 

ACKSON,  Walter  W.,  and  Con  net,  F.  N. 

Improved  Venturi  Meter. — 1898. 
ACOBS,  C.  B.,  AND  Higgins,  A.  C. 

Alundum  Refractories. — 1909. 
ANDUS,  William. 

Enclosed  Arc  Lamp. — 1895. 
AY,  Perrie  Ecmond. 

Automatic  Anti-Freezing  Valve. — 1885. 
en  KINS,  C.  F. 

Motion  Pictures  Apparatus. — 1909. 
ENKS,  W. 

Fire  Arms. — 1840. 
EWELL,  M.  R. ;  Powers,  T.  B.  ;  Kelly,  J.  F. 

Telelectric  Piano  Player. — 1910. 
OHNSON,  A.  L. 

Bonding  Joint  for  Electric  Railways. — i8g6. 
OHNSON,  E.  H. 

Interior  Electric  House  Conduit. — 1891. 
ONES,  Alfred  C. 

Shaft  Couplings. — 1842. 
ONES,  Evan  W. 

Underfeed  Mechanical  Stoker. — 1904. 
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Jones,  H.  P. 

Baling  Machine. — 1901. 
Jones,  J.  R. 

Method  of  and  Apparatus  for  Axle  Rolling. — 1892. 

Kelly,  J.  F. ;  Powers,  T.  B.  ;  Jewell,  M.  R. 

Telelectric  Piano  Player. — 191  o. 
Kemble,  B.  H. 

Wheel  Hubs.-Hi883. 
Kent,  A.  Atwater. 

Ignition  System  for  Automobiles. — 1914. 
Kite,  J.  S. 

Safety  Beam. — 1840. 
Kneass,  S.  L. 

Injector. — 1901. 
Koyl,  C.  H. 

Parabolic  Semaphore. — 1889. 
Kurtz,  David  T. 

Cap  Screws  and  Bolts. — 1905. 

La  Rue,  S.  H. 

Stove  for  Soft  or  Bituminous  Coal. — 1893. 
Lattig,  J.  W. 

Automatic  Electric  Semaphore  Signal. — 1904. 
Laughun,  Samuel,  and  Hough,  James. 

Drawing  Tabled.— 1900. 
LeClere,  Francis. 

Black  Printing  Process. — 1897. 
LeClere,  Francis. 

Toothed  Gear  Wheel. — 1891. 
Leonard,  H.  W. 

System  of  Motor  Control. — 1902. 
Levy,  M.  and  L.  E. 

Screens  for  Photo-Mechanical  Engraving. — 1897. 
Lewis,  Wilfred;  Tabor,  Harris;  Mumfx)rd,  E. 

Molding  Machine. — 1902. 
Lincoln,  P.  M. 

Synchronism  Indicator. — 1902. 
Little  and  Elmer. 

Chronometer. — 1837. 
Loss,  Henrik  V. 

Solid  Steel  Railway  Wheels  Manufactured  by  Hydraulic  Forging  with 

Rolling. — 1904. 
Love  KIN,  L.  D. 

Device    for    Relieving    Forces    due    to    Inertia   and    Weight    of    Valve 

Gears.— 1910. 
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Lowe,  J. 

Spinning  Mule. — 1890. 
LuNGREN,  Charles  M. 

Incandescent  Gas  Light. — 1892. 

MacCoy,  J.  S. 

Pneumatic  Tool. — 1890. 
McCall,  Thomas  A.,  and  Fillings,  John  H. 

Automatic  Typewriter. — 191 7. 
McCauley,  Thomas,  and  Reed,  C.  J. 

Speed-Jack. — 1907. 
McClellan,  Ezra  S. 

Anti-Siphon  Vent. — 1892. 
McCracken,  Edwin  D. 

Insulated  Electrical  Conductors. — 1896. 
McIntire,  C. 

Electric  Wire  Connectors. — 1890. 
McKee,  M.  a. 

Process  of  Treating  Printing  Plates. — 1912. 
McKemmil,  John,  and  Dunham,  Joseph  M. 

Metallic  Drawing  Rolls.— 1894. 
McMahan,  J. 

Stereotyping  Plate. — 1835. 
McMullen,  John. 

Machine  for  Knitting  Stockings. — 1835. 
Machlet,  George,  and  Reich  helm,  E.  P. 

Apparatus  for  Producing  Fuel  Gas. — 1894. 
McCuRDY,  Arthur  W. 

Apparatus  for  Developing  Photographic  Roll  Prints. — 1904. 
Maddox,  R.  L. 

Substitution  of  Gelatine  for  Collodion  in  Photography. — 1889. 
Mahan,  Francis. 

Measure  Case  Ruler. — 1837. 
Marcy,  L.  J. 

Magic  Lantern. — 1887. 
Marks,  A.  A. 

Artificial  Limbs. — 1889. 
Marsden,  M. 

Corn-pith  Cellulose. — 1896. 
Mason,  A.  J. 

Washer  Punching  Machine. — 1891. 
MELum,  L.  B. 

Device  for  Measuring  and  Recording  the  Variable  Diameter  of  Tubes.— 

I9P3. 
Mergenthaler,  O. 

Linotype. — 1889. 
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Mrrket,  Luzesne,  and  Thomas,  Almer. 

Tempered  Copper. — 1891. 
Merrick  and  Towne. 

Boring  Machine. — 1840. 
Mershon,  R.  D. 

Compensated  Potential  Indicator. — 1901.       • 
Mktzler,  Christian  E.,  and  Burrell,  John  H. 

Railway  Signal  Lantern. — 1885. 
Meyers,  J.  G. 

Mausoleum. — 1889. 
Mkylan,  Eugene,  and  Reckniewski,  Camille  S. 

Electric  Meter. — 1893. 
Miller,  D.  K. 

Self  Locking  Padlock. — 1883. 
MiLLiAu,  Edward.  * 

Apparatus  for  Analyzing  Fats  and  Oils. — 1896. 
MoKFKT,  George,  and  Dobbins,  Edward  J. 

Light  Projecting  Glass. — 1901. 
Moore,  D.  McFarlan. 

Vacuum-tube  Light. — 1909. 
Moork.  Lee  C. 

Wire  Testing  Machine. — 1904. 
.Morris,  Henry  G.,  and  Salom,  Pedro  G. 

Electric  Automobile. — 1897. 
Morse,  Everett  F. 

Heat  Gage. — 1903. 
Morse,  Everett  F. 

Drive  Chains. — 1901. 
MORSELL,  W.  F,  C. 

Complementary  Color  Designs  and  Crystal  Patterns. — 1804. 

MOSER.   L. 

"Bohemian"  Glassware. — 1886. 

MosKowiTz.  Morris. 

System  of  Car  Lighting. — 1900. 

MlEI.LFR.   H.    C. 

Apparatus  and   Process  for  Manufacturing  Mosaics. — 1898. 
NfrMFi^Ro.  Kfk.ar:  Lewis.  Wilfred:  Tabor.  IT. 
Molding   Machine. — 1902. 

Xackf.  .\rnold. 

Screw  Cutting  Attachment. — 1883. 

\  V(.l  KK.   H.   M. 

I'^lat   Bar  or  Edge  Rail  for  Railroad  Curves. — 1842. 
Nfrnst  Lamp  Company. 

Incandescent  Lamp. — 19061 
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Nichols,  H.  B.,  and  Voynow,  C.  B. 

Cast  Zinc  Joint  for  Rail-Bonding. — igo6. 

Olds,  Calvin. 

Planting  Machine. — 1840. 
Orum,  Morris  L. 

Improved  Lock. — 1885. 
Orum,  Morris  L. 

Mandrel  for  Bending  Metal  Pipes. — 1875. 
Otis,  Sidney;  Smith,  R.  C. ;  Ihlder.  J.  D. ;  Sundh,  August. 

Electric  Elevator. — 1902. 

OUTERBRIDGE,   A.    E.,   Jr. 

Method  of  Carbonizing  Fabrics  and  Castings  Therefrom. — 1888. 
Outer  BRIDGE.  A.  E.,  Jr. 

Method  for  Investigating  the  Molecular  Physics  of  Cast  Iron. — 18.)7. 

Paarowdaki,  Spiridion,  AND  Blondel,  Andre. 

Holophane  Globes. — 1898. 
Palmer,  B.  F. 

Artificial  Leg. — 1849. 
Palmer,  Frederick  ;  Reynolds.  J.  R. ;  Tirrell,  J.  P. 

Engine  Stop  and  Speed  Limit  System. — 1906. 
Parker,  Zebulon. 

Water  Wheel.— 1847. 
Parkinson,  Edward. 

Knitting  Machine. — 1905. 
Parsons,  L.  H. 

Scale  Measure. — 1852. 
Patterson,  H.  G.  ;  Patterson,  J.  G. :  Carney,  T.  ;  Cook.  H. 

Cash  Registers. — 1901. 
Patterson,  J.  G. ;  Patterson,  H.  G.  ;  Carney.  T.  ;  Cook,  H. 

Cash  Registers. — 1901. 
Pa  YEN,  C. 

Chloride  Electrical  Storage  Battery. — 1894. 
Peale,  F. 

Coining  Presses  at  the  United  States  Mint,  Philadelphia. — 1840. 
Pentz,  a.  D. 

Boring  and  Milling  Engine. — i8qt. 
Perry,  N.  W. 

Method  of  Series  Electric  Traction. — 1894. 
Pfatischer,  Matthias. 

Variable  Speed  Motors. — 1909. 
Phelps,  L.  J. 

Induction  Telegraph. — 1886. 
Phoenix  Iron  Company. 

Automatic  Cut-Off  Steam  Engine. — 1886. 
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PiLUNGS,  John  H.,  and  McCall,  Thomas  A. 
Automatic  Typewriter. — 191 7. 

PONTRICHET,  J. 

"Heliographic"  Paper. — 1894. 
Poole  and  Company,  J.  Morton. 

Grinding  Metallic  Calendar  Rolls. — 1875. 
Powers,  T.  B.  ;  Jewell,  M.  R.  ;  Kelly,  J.  F. 

Telelectric  Piano  Player. — 1910. 
Pratt  and  Whitney  Company. 

Taps  and  Gauges. — 1883. 
Pratt  and  Whitney  Company. 

System  of  Interchangeable  Cut  Gears. — 1886. 
Prentiss,  H.  S. 

Automatic  Calendar. — 1896. 
Priestman,  W.  D.  and  Samuel. 

Steam  Engine. — 1894. 
Prunty,  John  E. 

Relief  Valve.— 1875. 
Prutzman,  a. 

Door  Lock. — 1836. 

Reagan,  J. 

Grate  Bars. — 1908. 
Receveur,  p.  N. 

Ro^e  Engine   (Lathe). — 1853. 
Reckniewski,  Camille,  and  Meylan,  Eugene. 

Electric  Meter.— 1893. 
Reddaway,  Frank. 

Camel  Hair  Belting.— 1898. 
Reed,  Charles  J.,  and  McCauley,  Thomas. 

Speed- Jack. — 1906. 
Reichhelm,  E.  p.,  and  Machlet,  George. 

Apparatus  for  Producing  Fuel  Gases. — 1894. 
Reno,  J.  W. 

Escalator. — 1910. 

Reynolds,  J.  R. ;  Palmer,  Frederick  S.  ;  Tirrell,  J.  P. 
Engine  Stop  and  Speed  Limit  System. — 1906. 

Rhoads,  J. 

Map   for  the   Blind. — 184a 

Richards,  J. 

Solder  for  Aluminum. — 1896. 

Richards,  J. 

Balance  for  Testing  White  Metal  Alloys.— 1901. 

Richards,  T.  A. 

Ruling  Machine. — 1890. 
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Richardson. 

Eccentric  Door   Spring. — 1840. 
RiCHAKDSON,   J.    H. 

Signal  Lantern. — 1868. 
RiDGWAY,  T.  S.,  Jr. 

Transit  Theodolite. — 1839. 
RiDGWAY,  W.  H. 

Balanced  Crane. — 1890. 

RiEFLER,    SiGMUND. 

Mercurial  Compensation   Pendulum. — 1894.  >' 

Ritchie,  E.  S. 

Improved  Rhumkorff  Coil. — 1860. 
Rites,  F.  M. 

Perfecting  of  Shaft  Governor  System. — 1902. 
Roeder,  F.  a.,  and  Springer,  Alfred. 

Torsion  Balance. — 1891. 

RONDINELLA,    L.    F. 

Photo- Printing  Machine. — 1905. 
Root,  J.  B. 

Spiral  Weld  Tubing.— 1890. 
Roots,  P.  H.  and  F.  M. 

Rotary   Pressure   Blower. — 1875. 
RORER,  T.  J. 

Belting.— 1875. 
RosENBAUM,  Walter  A. 

Automatic  Hydraulic   Letter  Copying   Press. — 1905. 

Sachs,  J. 

Enclosed   Fuse   Protective   Devices. — 1903. 
Salom,  Pedro  G.,  and  Morris,  Henry  G. 

Electric  Automobile. — 1897. 
Sargent,  C.  E. 

Expansion  Gas  Engine. — 1907. 
Sayen,  H.  L. 

Improved  Roentgen  Ray  Tube^. — 1898. 
Saxton,  J. 

Reflecting  Pyrometer. — 1842. 

SCHELLENBACH,  WiLLIAM   S. 

System  of  Gearing. — 1902. 

Schmidt,  M.  E. 

Moving  Platform. — 1906. 

ScHoop,  Max  Ulrich. 

Metal  Spraying  Process. — 191 7. 

See,  H. 

Hydro-Pneumatic  Ash  Ejector. — 1904. 
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Semple,  J.  B. 

Shell  Torch  or  Tracer. — 1905. 
Senneff,  Jacob. 

Eye-Harness  for  Metallic  Heddle. — 1853. 
Sever Y.  M.  L. 

Printing  Machine. — 1898. 
Seymour,  C. 

Balancer  for  Pulleys,  Fly  Wheels,  etc. — 1878. 
Sexton,  A. 

Slide  Rule. — 1899. 
Shaw,  T. 

Instrument  for  Testing  Ignitible  Gases  in  Mines. — 1889. 
Shaw,  Thomas. 

Gunpowder   Pile  Driver. — 1872. 
Shaw.  Thomas. 

Spiral  Exhaust  Nozzle. — 1877. 
Shaw,  Thomas. 

Friction  Buffer. — 1883. 
Shay,  Ephraim. 

Geared  Locomotive. — 1892. 
Shedlock,  Alfred,  and  Hannav,  J.  B. 

Lamp  for  Engineering  Uses. — 1891. 
Shimer,  p.  W. 

Combustion  Crucible. — 1901. 
Sholes,  C.  Latham;  Guddens,  Carlos;  Soli.e,  Samuel  W. 

Typewriter. — 1875. 
Shore,  A.  F. 

Scleroscope. — 1 909. 
Shu  MAN,  F.  S. 

Wired  Glass. — 1894. 
Shuman,  F. 

Concrete  Pile  for  Foundations. — 1904. 
Smith,  R.  C. ;  Otis,  Sidney;  Ihlder,  J.  D. ;  Slndh,  August 

Electric   Elevator. — 1902. 
SouLE,  Samuel  W. ;  Gliddens,  Carlos;  Sholks,  C.  Latham. 

Typewriter. — 1875. 
Speidel,  J.  G. 

Hoisting  Machines. — 1891. 
Spellier,  L.  H. 

Electric  Clock.— 1887. 
Spencer,  J.  E.,  and  Field,  D.  W. 

Damper  Regulator. — 1893. 
Sperry,  E.  a. 

Gyroscope   Compass. — 1914. 
Spielman,  a. 

Cloth  Cutting  Machine.— 1914. 
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Spiro,  C. 

Barlock  Typewriter. — 1894. 
Spratt,  Orlands,  W. 

Mercury  Seal  Trap. — 1885. 
Springer^  Alfred,  and  Roeder,  F.  A. 

Torsion  Balance. — 1891. 
Squier,  G.  O.,  and  Crehore,  A. 

Polarizing   Photo-Chronograph. — 1896. 
Stackhouse,  Thomas  H. 

Diagraph.— 1895. 
Stahlberg,  C. 

Time  Dating  Stamp. — 1891. 
Starr,  J.  E. ;  Branson,  Davjd;  Thornburgh,  R.  D.  ;  Flllkk,  J.  E. 

Refrigeration   Process. — 1894. 
Steinbart,  Alfred,  and  Uehling,  Edward. 

Pneumatic  Pyrometer.— 1898. 
Steinbart,  Alfred,  and  Uehling,  Edward. 

Gas  Composimeter. — 1899. 
Stellwagon,  H.  S. 

Sounding  Apparatus. — 1848. 
Stieringer,  L. 

Improved  Method  of  Electric  Illumination. — 1902. 
Street,  Clement  F. 

Locomotive  Stoker. — 1915. 
Strickland,  W. 

Substitution  of  Lime  for  Salt  for  Preserving  Lumber. — ^1840. 
SuNDH,  August;  Otis,  Sidney;  Smith,  A.  C. ;  Ihlder,  J.  D. 

Electric  Elevator. — 1902. 
Sweetland,  Ernest  J. 

Filter  Press. — 1918. 
SwENSON,  Magnus. 

Round  Lap  Baling  Cotton  Compress. — 1900. 

Taber,  Harris;  Lewis,  Wilfred;   Mumford,  E. 
Molding  Machines. — 1902. 

Tainter,  Summer,  and  Bell,  Chichestf.r  A. 
Apparatus   for   Recording   Sound. — 1900. 

Talbot,  E. 

Improved  Methods  in  the  Manufacture  of  Steel. — 1908. 

Tatham,  B.,  and  Brittin,  J.  W. 

Safety  Catch  for  Elevators?. — 1875. 

Tattersall,  Alfred  R. 
Flour  Mill.— 191 7. 

Taylor,  C.  M.,  Jr. 

Absorption  Process    for   Butter  Making. — 1903. 
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Teal,  C.  A. 

Portable  Hoist.— 1889. 
Thomas,  Almer,  and  Merket,  Luzerne. 

Tempered  Copper. — 1891. 
Thomson,  Elihu. 

Electric  Welding.— 1889. 
Thomson,  Elihu. 

Constant  Current  Arc  Light  Transformer. — 1901. 
Thornburgh,  R.  D. ;  Starr,  J.  E. ;  Branson,  David;  Fuller,  J.  E. 

Refrigeration  Process. — 1894. 
Thum,  Charles  D. 

Varnish  Brushes. — 1854. 
Tirrill,  a.  a. 

Voltage  Regulator. — 1910. 
Tirrell,  J.  P.;  Reynolds,  J.  R. ;  Palmer,  F.  S. 

Engine  Stop  and  Speed  Limit  System. — 1906. 
Townsend,  Isaac. 

Tent  Fastening.— 1885. 
Tweddell,  R.  H. 

Method  of  Applying  Hydraulic  Power  to  Mechanical  Work. — 181)4. 
Tyler,  Philos  B. 

Shifting  Gauge  Cock  for  Steam  Boilers. — 1835. 
Tyson,  Charles. 

Machine  to  Unite  Uppers  to  the  Soles  of  Shoes. — 1875 

Uehling,  Edward,  and  Stetnbart,  Alfred. 

Gas  Composimeter. — 1899. 
Uehling,  Edward,  and  Steinbart,  Alfred. 

Pneumatic  Pyrometer. — 1898. 

Van  Kannel,  T. 

Storm  Door. — 1890. 
Vauclain,  Samuel  M. 

Truck  Wheel  Centre^.— 189 1. 

Villeroi,  M. 

Telescope. — 1849. 

VoYNow,  C.  B.,  and  Nichols,  H.  B. 

Cast  Zinc  Joint  for  Rail  Bonding. — 1904. 

Wahl,  J.  C,  AN'D  Goldberg,  H.  E. 
Adding  Machine. — 1916. 

Wait,  W.  B. 

Machine  for  Tangible  Writing  for  Touch  Reading. — 1900. 

Wale,  George  and  Company. 
Projection  Lantern. — 1875. 
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WiNSLOW,    S.   E. 

Pivot  Scale  Beam. — 1840. 
Wirt,  Charles. 

Rheostat. — 1902. 
Wood,  R.  W. 

Diffraction  Color  Photography. — 1907. 
Wood,  Thomas. 

Fountain   Pen. — 1839. 
Woodbury,  C.  J.  H. 

Electric  Light  Main  Testing  Apparatus. — 1884. 
Woodruff,  W.  N. 

System  of  Keying  for  Machinery. — 1888. 
WOOTTEN,  J.   E. 

Locomotive  and  Boiler. — 1890. 
WURTZ,  A.  J. 

Lightning  Arrestors  and  Non-Arcing  Metal. — 1894. 

Yaryan,  H.  T. 

System  of  Evaporation  in  Vacuo. — 1886. 
Veomans,  Lucien  I. 

Method  of  Machine  Construction. — 191 7. 

ZlEGLER,  G.  W. 

Trestles  and  Scaffolding. — 1888. 
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Thursday,  October  26,  1922— "Highspeed  Photography  of  Vibra- 
tions" (Sound,  Mechanical,  Electrical,  etc.) 

By  Augustus  Trowbridge,  Ph.D.,  D.S.M.,  D.S.O.,  Chew.  L.H.,  Professor  of 
Physics,  Princeton  University,  Princeton,  New  Jersey 

The  lecturer  will  discuss  first  the  essential  instrumental  features  which 
should  be  embodied  in  both  the  recording  and  the  indicating  members  of 
apparatus  designed  to  record  accurately  minute  and  rapid  vibrations. 

Following  this  he  will  illustrate  by  means  of  lantern  slides  how  these 
features  have  been  incorporated  in  a  satisfactory  practical  working  instrument. 
The  instrument  itself  will  be  shown  and  records  of  simple  and  complicated 
vibrations  will  be  made  during  the  course  of  the  lecture. 

Finally  the  lecturer  will  illustrate  by  mean^  of  lantern  slides  an  important 
use  to  which  the  instrument  has  been  put  during  the  past  two  years;  viz: 
the  study  of  the  pressure  and  volume  changes  in  the  cylinder  of  the  modern 
high  speed  internal  combustion  engine.  (Automobil?  engine  under  varying 
conditions  of  fuel  mixture,  ^ark  setting  and  speed.) 

Thursday,  November  2,  1922 — ''The  Spectrum  of  Neutral  Helium 
and  the  Behavior  of  Its  Two  Electrons." 

By    Ludwik    Silberstein,    PhD.,    Research    Laboratory,    Ea^man    Kodak 

Company,  Rochester,  N.  Y. 

After  a  short  description  of  the  principles  of  modem  spectroscopic  theory 
the  lecturer  will  give  an  account  of  his  investigations  on  the  spectrum  lines 
of  neutral  helium  tending  to  show  that  the  majority  of  these  lines  can  be 
accounted  for  by  assuming  that  the  two  electrons  in  a  helium  atom  do  not 
disturb  each  other  to  any  appreciable  extent,  either  electron  being  mainly 
controlled  by  the  nucleus  only.  The  subject  is  of  especial  interest,  as 
hitherto  none  of  these  spectrum  lines  has  been  accounted  for  theoretically  and 
as  the  said  behavior  of  the  electrons  throws  some  curious  light  upon  the 
problem  of  atomic  structure  in  general. 

Thursday,  November  9,  1922^ — "Structural  Colors  in  Feathers." 

Bv  Wilder  D.  Bancroft,  Ph.D. 

World  War  Memorial  Professor  of  Physical  Chemistry,  Cornell  University, 

Ithaca,  New  York. 

Reds,  yellows,  and  blacks  are  pigment  colors  in  feathers,  while  whites, 
blues,  greens,  and  all  the  metallic  colors  are  structural  colors.  A  brief 
account  of  structural  colors  is  given  and  it  is  then  shown  that  the  non- 
metallic  blues  are  Tyndall  blues  and  are  due  to  the  scattering  of  light  by 
minute  air  bubbles  in  the  walls  of  the  cells.  Non-metallic  greens  are  structural 
blues  with  a  superposed  layer  of  pigment  yellow. 

The  metallic  colors  are  interference  colors,  being  due  to  thin  films. 
There  is  no  bright-colored  pigment  in  the  feathers  of  the  peacock  or  of  the 
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the  latent  image  which  is  produced  by  the  action  of  light  upon  the  grains. 
Some  workers  hold  that  the  grains  contain  centers  of  srensitiveness  formed 
when  they  are  made,  while  others  consider  that  centers  are  produced  by  the 
action  of  the  light,  one  theory  being  that  light  acts  in  discrete  units,  each 
unit  having  the  energy  of  a  quantum.  These  various  theories  are  discussed 
and  suggestions  made  for  further  work  upon  the  subject. 

Illustrated  by  lantern   slides. 

Thursday,  December  14,  1922 — "The  Earliest  Apparatus  and 
Procedures  of  Photography:  Contributions  to  The  Cen- 
tenary of  Modem  Photographic  Methods." 

Bv  Henry  Leffman,  A.M.,  M.D.,  Lecturer  on  Research. 

Philadelphia  College  of  Pharmacy  and  Science,   Philadelphia,  Pennsylvania. 

Making  pictures  by  the  use  of  a  camera  dates  from  the  invention  of  the 
Daguerreotype,  announced  in  1839,  but  Niepce  had  produced  a  picture  by 
contact  under  the  influence  of  light  in  1822.  Long  prior  to  that  period  the  fact 
that  light  changes  various  substances  had  been  discovered.  The  lecture  will 
be  an  outline  of  these  earlier  discoveries,  both  as  regards  cameras  and 
procedures  and  will  be  illustrated  with  experiments  and  lantern  slides. 

Wednesday,  December  20,  1922 — "Unsolved  Problems  of  Cos- 
mical  Physics." 

By  W.  F.  G.  Swann,  D.Sc. 

Professor  of  Physics,  University  of  Minnesota,  Minneapolis,  Minnesota. 

A  discussion  of  the  flatus  of  our  knowledge  of  the  earth's  magnetic  and 
electric  phenomena.  The  origins  of  magnetic  storms,  earth-currents,  the 
aurora  borealis,  and  their  relations  to  the  sun's  activity. 

The  status  of  our  knowledge  of  the  origin  of  gravitation  and  the  bearing 
of  Einstein's  Theory  upon  gravitational  phenomena. 

Thursday,  January  11,  1923— "The  Principles  of  Electrical  Vibra- 
tion Instruments." 

By  a.  E.  Kennelly,  D.Sc. 

Professor  of  Electrical  Engineering,  Harvard  University  and  Massachusetts 

Institute  of  Technolog\',  Cambridge,   Mass. 

These  instrurnents  arc  not  only  important  from  the  practical  standpoint, 
owing  to  their  extensive  every-day  use,  but  their  working  theory  bears 
remarkable  analogies  to  alternating  electric  current  theory.  Some  of  these 
analogies  are  already  known,  but  use  is  made  of  the  motional-impedance  circle 
for  analyzing  the  behavior  of  these  instruments^  comparatively.  The  principles 
of  electrical  vibration  instruments,  therefore,  commend  themselves  to  the 
notice  of  both  mechanical  engineers  and  electrical  enginers.  The  lecture  is 
illustrated  by  lantern  slides  showing  the  experimental  methods  which  have 
been  employed  in  the  analysis. 
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Thursday,  February  8,  1923 — "Tidal  and  Current  Work  of  the 
Coast  and  Geodetic  Survey." 

By  G.  T.  Rude,  Lieutenant  Commander ;  Chief,  Division  of  Tides  and  Currents, 
U.  S.  Coast  and  Geodetic  Survey,  Washington,  D.  C. 

An  outline  will  be  made  of  the  activities  of  the  Coast  and  Geodetic 
Survey  in  tidal  and  current  work,  with  special  reference  to  recent  invertiga- 
tions  in  the  subject  of  wind-driven  currents. 

A  non-mathematical  explanation  of  the  forces  governing  the  making  of 
the  tides  and  currents  and  examples  of  the  different  types  of  tides  and 
currents. 

Relation  and  importance  of  tides  and  currents  to  the  work  of  the  engineer, 
mariner  and  scientist. 

A  brief  description  of  the  instruments  and  methods  employed  in  the 
observation  and  prediction  of  tides  and  currents. 

Illustrated  by  lantern  slides. 

Thursday,  February  15,  1923 — "The  Structure  and  Constitution 

of  Alloys." 

By  Walter  Rosen hain,  D.Sc,  F.R.S. 

Superintendent,  Metallurgy  Department,  The  National  Physical  Laboratory, 

Teddington,  England 

Emphasizing  the  increasing  importance  of  full  detailed  knowledge  of  the 
internal  structure  and  constitution  of  alloys,  the  lecture  will  review  the 
methods  of  studying  structure  and  constitution  which  have  been  recently 
developed,  and  some  of  the  more  important  results  obtained.  The  methods 
dealt  with  will  include  those  relating  to  the  thermal  study  of  alloys  by  means 
of  heating  and  cooling  curves,  and  their  interpretation.  Principal  importance, 
however,  attaches  to  the  microscopic  examination  of  alloys  in  various  states 
obtained  by  special  methods  of  preparation,  including  prolonged  annealing  at 
carefully  ^controlled  temperatures,  very  gradual  cooling,  and  quenching 
from  accurately-known  temperatures.  The  applications  of  these  methods  to 
the  fundamentally  important  problem  of  determining  the  solubility  of  metals 
in  one  another  in  the  solid  ^ate,  and  to  the  study  of  ternary  and  other 
complex  alloys,  will  be  described,  with  special  reference  to  alloys  of  aluminum 
whose  structure,  constitution  and  properties  have  recently  been  investigated 
in  the  lecturer's  laboratory. 

Illustrated  by  lantern  slides. 

Wednesday,  February  21,  1923— "The  Main  Piers  of  the  Bridge 
over  the  Delaware  River,  between  Philadelphia  and  Camden.'* 

I— DESIGN 

By  Clement  E.  Chase,  C.E., 

Principal  Assistant  Engineer,  Delaware  River  Bridge  Joint  Commission 

The  great  main  towers  of  the  bridge,  rising  380  feet  above  high  tide  in  the 
Delaware,  are  to  be  supported  on  granite  and  concrete  piers,  starting  from 
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Possibilities  mentioned  and  results  already  obtained  by  using  high  fre- 
quency induction. 

Demonstration  of  heating  with  ironless  induction. 

Some  problems  of  high  temperature  reS^earch  listed  and  a  plea  made  for 
increase  of  interest  in  this  subject. 

Thursday,   March    8,    1923 — ''Ionization   and    Resonance    Phe- 
nomena/' 

By  Charles  B.  Bazzoni,  Ph.D. 

Professor  of  Experimental  Physics,  University  of  Pennsylvania, 

Philadelphia,  Pa. 

The  modem  theories  of  atomic  structure  in  which  the  properties  of 
materials  are  related  to  the  groupings'  of  electrons  in  the  atoms  are  to  a  large 
extent  checked  experimentally  by  determinations  of  ionization  and  resonance 
potentials.  These  quantities  are  intimately  connected  with  the  structure  and 
stability  of  the  atoms  and  with  the  production  of  the  ordinary  optical  Spectra. 

The  speaker  will  outline  briefly  the  development  of  the  dynamic  theories 
of  atomic  constitution  including  recent  refinements.  Certain  experimental 
methods  used  to  investigate  the  stability  of  atomic  and  molecular  systems  will 
then  be  described  and  discussed,  and  finally  the  way  in  which  the  production 
of  spectral  series  depends  upon  the  electronic  arrangements  will  be  brought 
out.  The  attempt  will  be  made  to  show  in  a  non-technical  way  the  state  of 
our  knowledge  in  this  rapidly  changing  field  at  the  time  of  the  lecture. 

Illustrated  by  lantern  slides. 
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Thursday,  March  15,  1923 — ''Radiation  and  Chemical  Reaction. 

By  Herbert  S.  Harned,  Ph.D. 

Assistant  Professor  of  Physical  Chemistry,  University  of  Pennsylvania, 

Philadelphia,  Pennsylvania. 

Chemical  reaction  velocities  in  general.  Monomolecular  reactions  and 
their  temperature  coefficients.  Theories  of  Arrhenius,  Marcelin  and  Rice. 
Thermal  radiation  theory  of  chemical  reaction  developed  by  W.  C.  McC. 
Lewis,  Perrin,  Tolman,  Dushman  and  others.  Reactions  stimulated  by  visible 
and  ultra  violet  radiation.  The  Einstein  photochemical  equivalent  law.  Are 
all  chemical  reactions  photochemical? 

Illustrated  by  lantern  slides. 

Wednesday,    March   21,    1923 — "Measuring    Ocean   Depths   by 
Acoustical  Methods." 

By  Harvey  C.  Hayes,  Ph.D.,  Research  Physicist,  U.  S.  Navy 

This  lecture  will  deal  in  general  with  the  measurement  of  distances  by 
acoustical  methods  and  in  particular  with  the  measurement  of  submarine 
distanced  and  the  determination  of  submarine  contours.  The  history  of  the 
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Monday,  April  9,  to  Friday,  April  .13,  1923,  inc.— ''The  Electron 
in  Chemistry/' 

By  Sir  Joseph  John  Thomson, 

O.M.,  F.R.S.,  LL.D.,  Ph.D.,  D.Sc, 

Ma^er  of  Trinity  College, 

Cambridge,  England 

Monday,  April  9,  1923 — Lecture  1. 

The  Atomic  Theory  had  little  effect  on  the  progress  of  chemistry  as  long 
as  nothing  was  known  about  the  structure  of  the  atom.  The  discovery  of  the 
electron  showed  that  atoms  have  a  structure  and  gave  a  clue  to  its  character. 
The  arrangement  of  the  electrons  in  the  atom.  Number  of  electrons  in  the 
atom.  Electronic  Isomers.  Active  nitrogen.  Instability  of  configuration  when 
electrons  are  too  crowded.  Eight  the  maximum  number  of  electrons  which 
can  be  on  the  outer  layer  of  an  uncharged  atom.  This?  result  involves  a 
periodicity  in  the  properties  of  the  atoms  of  the  different  elements  such  as  is 
expressed  by  Mendeleef.  Periodic  Law.  Valency.  The  size  of  atoms. 
Specific  Inductive  capacity.  Work  required  to  abstract  an  electron  from  an 
atom.    Methods  for  testing  the  configuration  of  electrons  in  an  atom. 

Tuesday,  April  10,  1923 — Lecture  2. 

The  combination  of  atoms  to  form  molecules.  Physical  interpretation  of 
chemical  "bonds."  Double  bonds.  Union  of  two  similar  atoms  to  form  a 
molecule.  Union  of  two  or  more  dissimilar  atoms.  "Positive  and  negative" 
valencies.  Arrangement  of  electrons  in  Octets.  Comparison  with  the  results 
of  the  old  valency  rules.  Stability  of  systems  of  Octets.  Instability  chains  of 
Octets  in  general.  Stability  of  CH^  chains.  Polar  molecules.  Importance  of 
these  in  chemical  reactions.  Problem  of  the  water  molecule.  Arrangement 
of  the  electrons  in  chlorides,  chlorates,  per  chlorates,  carbonates,  sulphates, 
sulphites,  nitrates,  nitrites.  Connection  between  the  arrangement  of  the 
electrons  and  the  acidic  or  basic  properties  of  the  compound. 

Wednesday,  April  11,  1923 — Lecture  3. 

Mechanism  of  chemical  combination.  Active  molecules.  Their  occurrence 
in  such  reactions^  as  the  combination  of  hydrogen  with  chlorine  or  of  oxygen 
with  hydrogen.  Afford  a  physical  basis  for  Thiele's  theory  of  partial 
valencies.  "Molecular  compoimds."  "Residual  Affinity."  Double  salts. 
Electron  Theory  gives  a  physical  basis  for  Werner's  Co-ordination  Theory. 
Mechanism  of  Electrolytic  Dissociation.  Structure  of  the  ions  in  liquids. 
Catalytic  Action.     Variable  Valency  and  Homologous  Elements. 

Thursday,  April  12,  1923— Lecture  4. 

Connection  between  variable  valency  and  the  magnetic  properties  of  the 
elements.     Magnetism  of  chemical  compounds.     Magnetism  of  oxygen.    Dia- 
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ARRHENIUS.   SVANTE  AUGUST,  Physicist,  Nobel  Institute,  Stockholm.  Sweden. 
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ASHMEAD.    FRANK    M.,    Civil    Engineer,   The   Locust,    Pennsylvania    Avenue.   Atlantic 
Citv,  New  Jersey. 
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BALLARD,   R.   H.,  Vice   President   and   .Assistant  General   Manager,   Southern   California 
Edison    Comppnv.    Edison    Building,    Los    Antjfles.    California. 

BALLENTINE,   WILLIAM    I.,   Vice   President.    Advance   Rumely   Company,   La   Porte, 
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Philadelphia.    Pennsylvania. 
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CURRAN,  G.  W.,  Secretary,  The  United  Gas  Improvement  Company,  Broad  and  Arch 
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DORR.  JOHN  V.  N.,  Metallurgical  and  Chemical  Engineer,  President,  The  Dorr  Com- 
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ERNE,  ALFRED,  Clerk,  William  H.  Horstmann  Company,  5217  Dclancey  Street,  Thila- 
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ETTENGER,    R.    L..    Consulting    Mechanical    Engineer,    Southern    Railway,    1300   Penn- 

sylvania  Avenue,  Washington,  D.  C. 
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Pont  de  Nemours  and  Company,  and  for  mail,  2507  West   17th  Street.  Wilming- 

ton    ]3clawarc  * 

SQUIER,'  GEORGE  OWEN.  Major  General,  Chief  Signal  Officer,  U.   S.  Army.  K.  C. 
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STONE.    JOHN    STONE.    Consulting    Electrical    Engineer,    3942    Alameda    Street,    San 

Diego,  Salifornia. 
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sylvania. 
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Cresson,  John  C,  1835-1853 
Cresson,  William  P.,  1848-1849 
Darrach,  Charles  G.,  1894-1896 
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Dodge,  Kern,  1916-1920 
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Ereby,  George,  1854-1866 


THE  FRANKLIN  INSTITUTE 


13 


MANAGERS— (Coiitinued) 


Evans,  Owen,   1844-1857 
Evans,    Owen,    1844-1857 
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1909 
Frazier,  George  H.,  1898 
French,  Howard  B.,  1900 
Fry,  William,  1825 
Gardiner,  John,  Jr.,  1864 
Garrigues,  Isaac  B.,  1825-1829, 1831- 

1836 
Garrison,    F.    Lynwood,    1890-1895, 

1897-1903 
Gawthrop,   Henry,   1896-1898 
GiBBs,  Alfred  W.,  1915-1922 
Gibson,  J.  Howard,  1893-1894 
Gibson,  John  J.,  1912-1915 
Gilder,  John,  1838-1841 
Gilpin,  Thomas,   1824 
Gobrecht,  Christian,  1828-1830 
Goldsmith,  E.,  1908-1916 
Goodspeed,  Arthur  W.,  1925- 
Graham,  Howard  S.,  1920-1921 
Graff,    Frederick,    1852- 1854,    1858- 

1865,  1880-1881 
Greble,  Edwin,   1 841-1863 
Greene,  Stephen,  1898-1908 
Gries,  John  M.,   i 858-1 862 
Griffith,  R.  Egglesfield,  1870-1871 
Griffith,  Robert  E.,  1827 
Groves,  Daniel,  1824- 1827 
Hall,  Clarence  A.,  1922- 


Hand,  James  C,  1845-1846 
Hansell,  William   S.,  1827 
Harding,  George,  1864-1865 
Harker,  Joshua  G.,  1831-1836 
Harper,  James,  1824-1826 
Harris,  William,  i860- 1863 
Harris,   William,    1860-1863 
Harrison,  Alfred  C,  1895- 
Harrison,  C.  Leland,  1899-1902 
Harrison,  John,  1824-1829 
Harrison,    Joseph,   Jr.,    1854,    1856- 

1859 
Hart,  Samuel,  1865-1870 
Haviland,  John,  1824-1826 
Hays,   Isaac,    1840-1841 
Hayward,   Nathan,   1917- 
Heller,  Charles  S.,  1879-1880 
Helme,  William,   1869-1888 
Henderson,  George  R.,  191 5-192 i 
Herse,  George  P.,  185 1 
Hexamer,  Charles  A.,  1904-1925 
Heyi,  Henry  R.,  1879-1895, 189&-1909 
HoADLEY,  George  A.,  191 1- 
Horn,  Henry,   1824 
Horstmann,  William  J.,   1865-1868 
Houston,  Edwin  J.,  1874-1897 
Howard,  George  C,  1855-1858 
Howe,  Herbert  M.,  1898-1900 
HowsoN,  Charles  Henry,  1903-1907 
HowsoN,  Henry,  1898-1903 
HuFTY,  Samuel,  1834-1850 
Humphreys,  Samuel,  1826 
Hunter,  James,  1864 
Hutchinson,  Charles  H.,  1888-1890 
Hutchinson,  James,  1841-1842 
Hutchinson,  Joseph,  1860-1863 
Jayne,  Harry  W.,  1891-1910 
Jennings,  W.  N.,  1896 
Johnson,  Lawrence,  1855-1859 
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Jones,  Thomas  P.,  1826 

Jones,  Washington,  1859-1895,  1897- 

1900 
Katez,   I.,   1824 
Keating,    William    H.,  1824-1826, 

1830-1840 
Keller,  Harry  F.,  1914-1924 
Kelly,  Henry  H.,  1851 
King,  Robert  P.,  1851 
Kirk,  Charles  H.,  1830 
KiRKPATRicK,  George  E.,  1911-1914 
Klumpp,  John  Bartleman,  1923 
Kneass,  William,   1825 
Knight,  Daniel  R.,  1845 
Krumbhaar,  Alexander,  1898-1911 
Kuhn,  C.  Hartman,  1896-1905 
Lambert,  Wm.  H.,  1906 
Lesley,  Robert  W.,  191 3- 
Le  Van,  W.  Barnet,  1864-1876 
Levy,  Louis  E.,  1903-1915 
Lewis,  Enoch,  1868-1894 
Lewis,  Harvey,  1824-1827 
Lewis,  Mordecai  D.,  1828-1836 
Lindsay,  John,  1843 
Lindsay,  Robert,  1834-1836 
Linnard,  James  M.,  1836-1838 
Linville,  J.  Hayes,  1868 
Longstreth,  Charles,  1903-1907 

LONGSTRETH,       EdWARD,        1868-187O, 

I895-I897 

Loud,  Thomas,  1829-1831 
Love,  William  H.,  1859 
Lucas,  John,   1888-1894 
LuKENS,  Isaiah,  1828 
Lukens,  Jawood,  1902-1908 
Lyman,  Benjamin  S.,  1901-1902 
McAlpine,  James,  1825-1828 
McCaffrey,  E.  V.,  1910-1924 
McCam BRIDGE,  Richard,  1876 


McClure,  John,  1853-1856 
McClurg,  Alexander,  1833-1839 
McEuEN,  Thomas,  1829 
McKean,  Willlam  v.,  1879-1883 
Marks,  William  D.,  1881-1884 
Marshall,   Samuel  R.,   1887-1893 
Mason,  David  H.,  1824 
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1870-1884 
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Mifflin,  Lloyd,  i 825-1826 
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Morris,  Henry  G.,  1864-1869 
Morris,  Isaac  P.,  1836-1843 
Morris,  William  E.,  1847-185 i 
MucKLE,  M.  Richards,  Jr.,  1894-1896 
Naylor,  Jacob,   1863,   1865- 1872 
Neafie,  Jacob  G.,  1868 
New  HALL,  Paul  W.,  1843-1844 
Norris,    Isaac,    1870-1878,    1883-1918 
Nystrom,  John  W.,  1873-1875 
Ogden,  John  M.,  1833 
Ogle,  Williams,  1845-1850 
O'Neill,   John,   1827-1832 
Orr,  Hector,  1871-1887 
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Roberts,  Percival,  1864-1868 
Roberts,  Solomon  W.,  1842-1847 
Robinson,  Alexander  P.,  1911-1916 
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Weaver.  Jacob,   1856-1857 
Weaver.  John  J.,  1880-1891 
Wki(;iitman,  William.  1862-1863 
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White,  Samuel  S.,  1864-1867 
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1869 
Whitney,  John  R.,  186 i 
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Wood,  Samuel  R.,  i 824-1 825 
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Bache,    Alexander    D.,    1834-1836, 

1839-1844 
Barnes,  James,  1922-1923 
Beardsley,  Arthur,  1893-1895 
Benzon,  George  H.,  Jr.,  1924-1925 
BiLGRAM,  Hugo,  1906-1907 
Bonine,  Charles  E.,  1916-1917 
Calvert,  Harold,  1925- 
Christie,  James,  1897-1898 
Clamer,  G.  H.,  1915-1916 
CoNARD,  Thomas  P.,  1902-1903 
Creighton,  H.  Jermain,  1918-1919 
Cresson,  J.  C,  1844-1874 
Crisfield,  J.  A.  P.,  1913-1914 
Eldridge,  G.  Morgan,  1896-1897 
Franklin,   Benjamin,   1919-1920 
FuLWEiLER,  W.  H.,  1923-1924 
Goldsmith,  Edward,  1905-1906 
Griggs,  Wiluam  O.,  1907-1908 
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Levy,  Louis  E.,  1901-1902 
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Marks,  W.  D.,  1881-1882,  1887-1888 
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Penrose,  Charles,  1920-1921 
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Sartain,   Samuel,   1895-1896 
Sellers,  Coleman,  1875-1880 
Spangler,  H.  W.,  1890-1891 
Spencer,  Thomas,  1910-1911 
Wetherill,  Wm.  Chattin,  1917-1918 
Wiegand,  S.  Lloyd,  1889-1890,  1891- 
1892 


THE  INSTITUTE'S  ACTIVITIES 

The  Franklin  Institute  was  organized  in  the  year  1824  to  meet  a 
demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Rum  ford  in  London  in  1799.  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Franklin,  but  as  a  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  and  natural  laws  and  their  appli- 
cation to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon.  The 
funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere.  The  third  floor  is  given 
up  entirely  to  the  Museum  of  Models  and  Historical  Apparatus. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a 
reading-room " ;  and,  accordingly,  in  1827,  the  first  Committee  on  Library 
was  appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading  room  was  opened.  During  the  next  year  a  special  committee  of  twenty 
issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the  library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  estab- 
lishment of  exchange  relations  with  other  societies  and  with  the  leading 
magazines  and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
to  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
devoted  to  science  and  the  arts. 

Several  of  the  foreign  governments  have  deposited  with  the  library  com- 
plete sets  of  their  patent  office  publications.  There  are  on  the  shelves  for 
reference  files  of  the  specifications  of  the  patent  office  of  Great  Britain  since 
the  year  1617,  of  Switzerland  since  1888,  of  the  United  States  since  1790. 
The  specifications  of  French  patents  1791  to  1900  and  abstracts  of  the  patents 
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I'lxhrr  this  form  of  organization  the  committee  continued  for  more  than 
hixy  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
rtxurds,  containing  the  results  of  the  examination  of  a  great  number  of 
invtrntions,  and  of  its  investigations  of  many  subjects  of  importance  entrusted 
to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
which  this  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on  Science 
and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute,  to  be 
chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall  pledge  them- 
selves by  their  acceptance  of  membership  to  perform  such  duties  as  may  devolve 
upon  them,  and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are  elected 
by  the  Board  of  Managers,  twenty  each  year. 

During  the  past  twenty-five  years  the  committee  has  investigated  nearly 
1000  discoveries,  processes,  and  inventions. 

THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  subjects 
connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan  of  the 
founders,  and  was  undertaken  shortly  after  the  organization  had  been  effected. 
This  publication  has  been  continued  without  interruption  to  the  present  time, 
and  has  proved  most  useful,  not  only  in  directly  promoting  the  aims  and 
objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its  influence 
beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
bearing  the  title  The  American  Mechanics*  Magazine,  and  which  had  been 
founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Dr.  Jones,  after  he  had  received  assurances 
of  active  cooperation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success.  • 

The  prospectus  of  the  new  publication,  which  was  issued  August  i,  1825, 
announced  the  fact  that  "  shortly  will  be  published 

THE 
FRANKLIN  JOURNAL 

AND 

MECHANICS'  MAGAZINE, 

Under  the  Patronage  of 

THE  Franklin  Institute,  of  the  State  of  Pennsylvania,  for  the  promotion  of  thb 
Mechanic  Arts.  Edited  by  Dr.  Thomas  P.  Jones,  Professor  of 

Mechanics  in  the  Institute." 


22  YEAR  BOOK  OF 

roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  patterned. 
The  drawing  school  was  continued,  and  maintained  an  uninterrupted  existence 
for  ninety-nine  years.  Its  leading  feature — ^that  of  training  pupils  for  acttial 
work  in  shop  and  office — was  always  rigorously  preserved. 

Twenty-seven  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  known 
as  the  School  of  Mechanic  Arts. 

For  a  period  of  ninety-nine  years  the  Institute  afforded  educational  train- 
ing of  a  high  order  to  many  thousands  of  young  men  who,  judging  by  many 
notable  successes,  benefited  greatly  by  such  training.  The  educational  function 
of  the  Federal  Government,  State  and  City  having  been  extended  to  cover 
fully  the  Institute's  field  of  effort  in  vocational  training,  the  work  of  its 
School  has  been  suspended. 

LECTURES 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the 
Institute's  work,  from  the  beginning  to  the  present. 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of  which 
for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the  professors 
was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the  membership 
of  the  Institute.  A  little  later,  the  Institute  rented  the  lower  floor  of  the 
old  Carpenter's  Hall  for  this  purpose,  and  finally,  on  the  completion  and 
occupancy  of  the  hall,  the  lectures  were  held  in  its  own  lecture  room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  preempted  by  The  Franklin  Institute, 
in  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.  And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  latest  advances  in  the  usful  arts  and  the  sciences 
baring  thereon;  and,  to  this  end,  the  committee's  efforts  each  year  are 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation,  The  Franklin  Institute  has  given  free  to  the  public  thousands 
of    lectures    by   distinguished    scientists    and    technologists    on    scientific    and 
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MODELS  AND  HISTORICAL  APPARATUS 

This  collection  includes  the  electrical  machine  used  by  Dr.  Franklin  in 
his  experiments  in  Philadelphia,  his  imposing  stone  and  table  for  dressing 
type ;  Dr.  Priestley's  air  pump,  brought  by  him  to  America  in  1794 ;  odometre 
used  by  Dr.  Franklin  when  postmaster  general  of  the  colonies  and  by  Thomas 
Jefferson;  George  M.  Phelps'  printing  telegraph  apparatus;  magneto-electric 
tnachme  made  by  Joseph  Saxton  and  exhibited  by  him  at  the  meeting  of  the 
British  Association  for  the  Advancement  of  Science  in  1833;  Oertling  balance 
made  about  1840;  model  of  Oliver  Evans'  first  high-pressure  steam  engine, 
made  by  Rush  and  Muhlenberg ;  model  of  George  Stephenson's  *'  No.  i "  loco- 
motive built  for  the  Stockton's  and  Darlington  Railroad. 

There  are  also  numerous  examples  of  metering  devices  for  water,  air,  gas 
and  electricity;  photographic  apparatus;  tsrping  and  calculating  machines  and 
philosophical  apparatus,  the  whole  illustrative  of  the  genius  for  discovery 
and  invention  that  have  made  the  past  century  notable  in  the  history  of  science 
and  its  application  in  the  industries. 
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blister  steel,  bar  iron,  broadcloths,  domestic  carpetings,  etc  Three  hundred 
exhibits;  ten  silver  medab  and  two  bronze  medals  were  awarded. 

1825,  April  4.  A  Mathematical  School  for  members,  their  sons  and 
apprentices  was  opened  under  the  direction  of  Mr.  Levi  Fletcher. 

June  8.  This  day  at  high  12  o'clock  The  Comer  Stone  of  the  Hall  of 
The  Franklin  Institute  was  laid  in  ancient  and  Masonic  form  by  the  Grand 
Lodge  of  Pennsylvania  in  the  presence  of  the  Society.  After  the  appropriate 
ceremonies  had  been  performed  by  the  Grand  Master,  prayers  were  offered  up 
by  the  Rev.  C.  G.  Potts,  Grand  Chaplain.  The  Grand  Treasurer  deposited 
in  the  cavity  of  the  Stone,  a  glass  cylinder  hermetically  sealed  containing: 

The  constitution  and  by-laws  of  The  Franklin  Institute  with  their  first 
annual  report  and  list  of  Members,  etc. 

Medal  of  William  Penn  and  the  Indian  chief,  sitting  under  a  tree  smoking 
the  caltmiet  of  peace,  on  the  reverse  the  allseeing  eye,  inscribed  "Let  us  lopk 
to  the  Most  high  who  blessed  our  fathers  with  peace.'* 

Head  of  Washington  inscribed  "  George  Washington :  Commission  resigned 
— Presidency  relinquished — 1797." 

A  Silver  Medal,  with  the  head  of  James  Munroe,  Late  President  of  the 
United  States.  On  reverse:  The  Hands  of  an  American  officer  and  an  Indian 
Chief  grasped,  under  the  Calumet  of  Peace.    Motto :  "  Peace  and  Friendship." 

Three  Coins  of  the  United  States,  1825. 

A  parchment  Scroll  on  which  was  inscribed  the  following:      * 

On  the  8th  day  of  June  1825  A.  D.  5825  A  L  and  of  the  independence  of 
these  United  States  the  forty-ninth — ^this  Comer  Stone  of  the  Hall  of  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the  promotion  of  the 
Mechanics  Arts  was  laid  in  Ancient  and  Masonic  Form  by  the  Grand  Lodge 
of  Pennsylvania. 

James  Harper,  Jr.,  R.  W.  G.  M. 
Thomas  Kittera,  R.  W.  D.  G.  M. 
Samuel  Badger,  R.  W.  S.  G.  W. 
Michael  Nesbit,  R.  W.  J.  G.  W. 
Samuel  H.  Thomas,  R.  W.  G.  S. 
Robert  Toland,  R.  W.  G.  T. 

The  Franklin  Institute  was  founded  the  5th  day  of  February,  A.  D.  1824, 
and  incorporated  the  30th  day  of  March,  1824. 

Names  of  the  officers  of  the  year  1825 : 
President,  James  Ronaldson. 
Vice-presidents,  Math.  Carey,  I.  Lukens. 
Recording  Secretary,  W.  Strickland;  Corresponding  Secretary,  P.  A. 

Browne. 
Treasurer,  Thos.  Fletcher. 

Managers,  Paul  Beck,  Jr.,  Jno.  Harrison,  Saml.  R.  Wood,  William 
H.  Keating,  Jno.  Haviland,  Samuel  V.  Merrick,  William  Abbot, 
Jno.  D.  Eisenhut,  Jno.  P.  Wetheril,  James  Clarke,  Abm.  Miller, 
Jas.  Harper,  Jr.,  Adam  Ramage,  Harvey  Lewis,  R.  M.  Patterson, 
James  McAlpin,  Wm.  Fry,  Wm.  Kneass,  Joseph  Donaldson,  J.  B. 
Garrigues,  Wm.  S.  Warder,  Lloyd  Miflin,  A.  G.  Ralston. 
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of  the  Institute  for  1831  and  1832.  The  second  portion  of  the  report  dealing 
chiefly  with  overshot  v^ieels,  undershot  wheels,  and  breast  wheels  was 
published  in  March,  April,  May,  June  and  July,  1841. 

1830,  September  14  to  19  inclusive,  sixth  exhibition  of  American  manu- 
factures held  in  Masonic  Hall.  The  exhibition  distinguished  itself  from  all 
preceding  ones  by  the  great  excellence  of  the  articles  deposited.  Thirty-seven 
premiums  were  proposed,  but  three  only  were  adjudged  to  be  due ;  the  first  for 
the  best  stock  or  standing  vice,  the  second  for  a  cooking  stove,  and  the  third 
to  the  maker  of  a  vegetable  oil  that  would  answer  as  a  substitute  for  olive  oil. 
The  exhibit  of  American  silk  was  most  noteworthy. 

Because  of  the  numerous  accidents  in  steamboats,  a  committee  of  five 
members  was  appointed  to  inquire  and  report  whether  it  be  expedient  for 
the  Board  to  institute  an  investigation  into  the  probable  causes  of  these 
accidents  and  the  proper  remedy  to  be  applied  to  prevent  their  recurrence. 
The  appointment  of  a  large  committee  was  suggested  to  inquire  into  the 
probable  causes  of  the  explosions  of  boilers,  the  best  way  to  obviate  the 
recurrence  of  these  evils,  and  to  limit  the  extent  of  their  injurious  influence. 
Seventeen  members  were  appointed  to  undertake  this  investigation,  including 
Dr.  Thomas  P.  Jones,  Professor  Walter  R.  Johnson,  Matthias  W.  Baldwin, 
Frederick  Graff  and  Isaiah  Lukens.  While  the  work  of  the  Committee  was 
still  in  progress,  the  Secretary  of  the  Treasury  of  the  United  States  requested 
that  further  extension  of  the  Institute's  inquiry  include  the  prevention  of 
steam  boiler  explosions.  This  led  naturally  to  an  investigation  of  the  strength 
of  materials,  and  the  Committee  devised  apparatus  of  various  forms  for  the 
testing  of  metals,  building  materials,  steam  boilers,  etc  The  correspondence 
and  documents  collected  by  the  Committee  with  its  extensive  report  appeared 
in  the  issues  of  the  Journal  of  the  Institute  for  183 1,  1832,  1833  and  1834. 
The  report  of  experiments  on  the  prevention  of  boiler  explosions  was  published 
in  January,  February,  March,  April  and  May,  1836,  and  the  results  of  the 
investigations  on  the  strength  of  materials  with  numerous  illustrations  and 
detailed  descriptions  of  original  apparatus  appeared  in  the  Journal  February 
to  August,  1837. 

1 83 1,  October  4  to  8  inclusive,  seventh  exhibition  of  domestic  manufactures 
held  in  Masonic  Hall.  Visitors  exceeded  forty  thousand.  Eighty-nine  pre- 
miums were  proposed  of  which  fifteen  were  adjudged  due.  Fifteen  additional 
premiums  were  recommended.  A  silver  medal  and  one  hundred  dollars  were 
awarded  for  a  cast  iron  cooking  stove  for  anthracite  coal.  Five  hundred  and 
forty-two  articles  were  exhibited. 

1832.  Commenced  an  investigation  into  the  resources  of  the  Common- 
wealth considered  in  relation  to  its  industry  and  manufactures,  an  occasion 
which  led  to  a  geological  survey  of  the  State. 

Walter  R.  Johnson  presented  a  notable  communication  on  "The  Strength 
of  Cylindrical  Steam  Boilers.''  The  results  given  are  based  on  the  extensive 
series  of  experiments  made  by  the  Institute's  Committee  on  the  Explosion 
of  Steam  Boilers. 

1833.  The  Institute  was  requested  by  the  State  Legislature  to  examine 
and  report  upon  a  bill  relating  to  weights  and  measures  and  admeasurement 
reported  to  the  House  of  Representatives  June  26,  1833.    A  special  committee 
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apparatus,  harness,  etc.  A  chandelier  with  thirty-eight  lights  made  for  the 
Senate  Chamber  of  the  State  of  Mississippi  was  one  of  the  striking  exhibits. 

1859.  The  Journal  for  November,  1839^  contained  a  full  translation  by 
Professor  John  F.  Frazer  of  the  paper  "  Practical  Description  of  the  Process 
Called  the  Daguerreotype,  which  Consists  in  the  Spontaneous  Reproduction 
of  the  Images  of  Natural  Objects  in  the  Camera  Obscura,  not  with  Their 
Colours,  but  with  Great  Delicacy  in  the  Gradation  of  Tints  "  presented  to  the 
French  Academy  by  Daguerre. 

1840.  A  detailed  review  of  Dr.  Alexander  Dallas  Bache's  report  on  edu- 
cation in  Europe  to  the  Trustees  of  Girard  College  for  Orphans  appeared  in  the 
Journal  for  January  (the  report,  covering  nearly  seven  hundred  pages,  was 
made  for  use  in  connection  with  the  organization  of  Girard  College,  of  which 
Dr.  Bache  was  President). 

October  7  to  21  inclusive,  eleventh  exhibition  of  domestic  manufactures 
held  in  Masonic  Hall.  Silver  medals  were  awarded  for  cotton  and  woolen 
goods,  specimens  of  iron  and  steel,  hardware  and  cutlery,  a  cooking  stove, 
a  piano,  wall  paper,  etc.    Over  one  thousand  exhibits. 

October  18  to  31  inclusive,  twelfth  exhibition  of  American  manufactures 
held  in  the  Philadelphia  Museum  Building,  northeast  comer  of  Ninth  and 
Sansom  Street  and  Welch's  Olympic  Circus,  Walnut  Street  west  of  Eighth. 
No  exhibition  passed  this  in  point  of  quality.    About  nine  hundred  exhibits. 

1843,  A  request  from  City  Councils  for  information  on  the  best  ifiodes 
of  paving  highways.  This  question  was  referred  to  the  Committee  on  Science 
and  the  Arts  and  a  subcommittee  of  eight  members  was  at  once  appointed. 
A  voluminous  report  was  presented,  which  gave  careful  consideration  to  all 
phases  of  the  subject.  The  best  construction  of  asphalt,  wood  and  stone  pave- 
ments was  described.  Pavements  especially  suitable  to  Philadelphia  were  noted, 
as  well  as  plans  and  specifications,  and  superintendence  and  manner  of  executing 
the  work.  The  report  was  accompanied  by  a  map  of  Philadelphia  showing 
the  soils  and  drainage  between  the  Delaware  River  and  the  Schuylkill  River, 
and  South  Street  on  the  South  and  Vine  Street  on  the  North. 

October  17  to  28  inclusive,  thirteenth  exhibition  of  American  manufactures 
held  in  the  Philadelphia  Museum  Building.  Silver  medals  were  awarded  for 
printed  cotton  goods,  longcloths,  gentlemen's  boots  and  slippers,  artificial 
teeth,  etc. 

1844,  October  14  to  30,  fourteenth  exhibition  of  American  manufactures 
held  in  the  Philadelphia  Museum  Building.  Fifty-nine  silver  medals  were 
awarded  for  cotton  and  woolen  goods,  hardware  and  cutlery,  glass  ware,  etc, 
and  one  hundred  and  fifty-four  certificates  of  Honorable  Mention. 

1845,  October  21  to  November  i  inclusive,  fifteenth  exhibition  of  American 
manufactures  held  in  the  Philadelphia  Museum  Building.  Fifty-one  first-class 
premiums  were  recommended,  two  hundred  and  sixteen  awards  in  all.  Seventy 
thousand  visitors. 

1846,  October  20  to  31  inclusive,  sixteenth  exhibition  held  in  the  Philadel- 
phia Museum  Building.  Silver  medals  were  awarded  for  gloves,  specimens  of 
rolled  iron,  lamps  and  gas  fixtures,  wire  rope,  coach  harness,  window  shades, 
musical  instruments,  etc. 
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:-ic..      -MTiniMfr  vcre  jeered  for  perfumery  and  soaps,  straw  goods,  chemicals^ 
>.  ^wkuer.-  .^M  sraessv  kather,  dental  materials,  surgical  instruments. 
*5^    "--,-rafcrrr  :i  to  29  inclusive,  twenty- fifth  exhibition  of  American 
..  ^..«..;^%.>   -aba  31  Dr.  Jayne's  building  on   Dock   Street     Silver  medals 

cr   jyccunens  of  rolled  iron,  hardware,  stoves  and  heaters, 
and  gas  fixtures,  silver  ware  and  jewelry,  cotton  and  woolen 
>.   .  x  •  -T'  -^^  etc.    1226  exhibits. 
^^  .  ctv^f  15  w>  November  13.  twenty-sixth  annual  exhibition  of  Ameri- 

«.^-.u«vs  Md  in  the  State  Armory  Building  and  adjacent  grounds  (Six* 

...,-».  .'i45<rt  Streets).    Awards  were  made  for  musical  instruments,  books, 

.    s  .^.  :-'» :iu<r:!^'  type  and  materials,  boots  and  shoes,  needlework,  coachwork, 

...    ^.«;i:<iis^  philosophical  apparatus,  glass  and  china,  lamps  and  gas  fixtures, 

.  ^    .V  .«.  vU\     A  special  pamphlet  report  on  the  sewing  machines  deposited 

>  ^v.uNuou  was  published  in  1859. 

x\w     lh«r  Guardians  of  the  Poor  requested  the  Institute  to  communicate 
v.u  :iK  most  efficient  means  of   protecting  the  Alms   House   Buildings 

\  Nubvvinmittee  of  the  Committee  on  Science  and  the  Arts,  to  whom  the 

.  .\viu   w<*:»^   referred,   made   a   survey   of   the   grounds   and   buildings   and 

^^v  a;awiKkd  the  installation  of  a  system  of  lightning  rods,  properly  connected 

X   »;LomKkxL    Detailed  directions  were  given  for  making  this  installation. 

\i  the   Stated  Meeting  of   the  Institute  held  April  21,   1864,   President 

\\  t.^iam  Sellers  read  a  paper  on  a  System  of  Screw  Threads  and  Nuts.    He 

\  ;!Uvvl  v.'Ut  the  importance  of  a  uniform  system  of  screw  threads,  bolt-heads  and 

.:ix  .uiU  offered  suggestions  for  establishing  such  a  system.    Tables,  diagrams- 

.  .vi   ioruml«  were  submitted  and  comparisons  were  made  with  the  English 

N\>iviu.    After  a  discussion  it  was  voted  to  send  copies  of  Mr.  Seller's  paper 

v  oitKT  siKrieties  for  consideration  and  approval.    A  special  committee  was 

.i»^K»inicU  to  investigate  the  question  of  a  proper  system  of  screw  threads,  bolt- 

'jvvicU  and  nuts,  to  be  recommended  by  the  Institute,  for  the  general  adoption  by 

\iuci  ican  engineers.    The  committee  presented  its  report  in  December  and  recom- 

iiuiKled  the  adoption  of  certain  forms  and  proportions.    Copies  of  the  report 

.11  k1  resolutions  were  forwarded  to  the  various  departments  of  the  United  States 

viovcmment  and  to  the  Superintendents  and  Master  Mechanics  of  railroad  com- 

jMiuc^  requesting  them  to  use  their  influence   to  promote  the  adoption  of   a 

uniform  system  of  screw  threads,  bolt-heads,  and  nuts,  by  requiring  all  builders 

lUKler  any  new  contracts  to  conform  to  the  proportions  recommended.    Copies 

were  also  sent  to  Mechanical  and  Engineering  Associations  and  Institutions,. 

machine  and  engine  shops  throughout  the  country  with  a  request  that  they  use 

their   influence   in    favor   of   the   proposed   system.     The    Sellers   or    Franklin 

Institute  system   was  adopted  by  the   United  States   Government  in   1868,   in 

the  following  year  the  Pennsylvania  Railroad  Company  ordered  a  set  of  gauges 

of  the  new  form  and  adopted  it  and  in  1872  the  Master  Car  Builders'  Associa- 

tii>n  recommended  the  system  as  a  standard. 

18^9.  Organizal  the  Expedition  to  observe  the  Solar  Eclipse  at  Mount 
Pleasant.  Iowa,  on  August  seventh,  A  party  of  volunteers,  twenty  in  number, 
under  the  direction  of  Henry  Morton,  attended  to  the  various  duties  in  connec- 
tii>n  w  ith  the  i^bservatiiMi.     The  telescopes  were  bi>rrowed  and  the  transportation 


r£.«  seox  OF 


irr  :r  out  Ve  asocrtauncd  which  oils  or 

ie.    To  make  it  a 
It  use  any  oil  or 

£.   ant  'xtssc  s  case  of  death 
-«>   <?it,'Z    ^e   liable    to 


vV 


^->..-i     -^I'n^ -seventh  exhibition  of 

iiM^.  -  4-:  14   vailroad  Station,  Thirteenth 

.^-  f^    Vaiiunaker  Store).     Held  to 

^    ^  -*--».    •    =*«  Institute.    Number  of  exhibi- 

_      ^      ^      .    «  ^.     •«    .uJiM>*ions — two  hundred  and  sixty- 
_  .^      «      •• ,  •  ^i^K.     Two  hundred  and  one   silver 

.      ^_^.  ^a^s    Muutt?  medals  and  two  hundred  and 

-K   -U'lutou  ^A-ere  awarded. 

^^., .    -      'u*w;tl*  June  5  requested  the  Mayor  to  appoint 

.   ^  .,     .**   udL'ticdl  engineers  to  be  selected  from  not 

^       ^..,.MMk,«MA«.\i   bv    the    Board   of    Managers    of    The 

.  -AaKv-iKin  with  tlie  Chief  Engineer  of  the  Water 

wte    iK   entire  subject  of   the  present  and   future 

.««,.«.^vwu.      The  Cv^mmission  organized  on  June  29  and 

. .  ^^«..v-t4    >i  :iH:  various  pumping  stations  and  reservoirs. 

....    tKidc  v»t  the  Wissahickon  valley,  the  valley  of  the 

^..      >v*:K«>kil!    K'.vcr  and  the  Delaware   River  above  tide, 

^..     i0|j^,     •a.xUMi  aiivl  the  Water  Gap.     The  report  of  the 

...s.>'«v\i    u»    v'ourcils    before   the  close  of    the   year    and 

,   .,.«4Ki4viaii\M)N    !o;    ^l^x*    imprvn-cment   of   the   present   water 

.     ,^  *  »i^'n.x  -o:    ;ix*  v.Vt'.tc:«iial  year.     For  future  supply  the 

...k:  .oiivlun  Nvv«\\:  ;o  be  reasv^nahly  practicable.    Abstracts 

.    ,   .    ^jv.  <    i:»tVsi'    /.^  tV  .Khsnal  ior  November  and  Decern - 

.X.  V  V.'.  >>S^ 
•x.  ♦K'  'hmv!  x*i  MA-.^ajicr>i  '.oarr.cd  of  the  measures  being 
..t  »  Vitt.xMiiii  v"  lv,-,:x;:-a'.  Ar:  s:miiar  to  the  South  Kensington 
i.isi  <.i\v  •.  V  '.tv^vrv^:  :S:ir  endorsement.  In  December 
\i%4kIv\«  a*  fv  l:^s:::*.::e  :o  chvx^se  one  of  the  trustees  of 
■  a!  11  '  4IKM  ^  .  ■  '.V  •..•!o\\vr^  >ear  Mr.  J.  B.  Knight,  then 
.»s    'u..;iiiiiv    ^\.ix  v'V.v.-«r  :v  AC?  IV.  ::ut  capacity.    For  ten  years 

v  ..  .w;io.i    isixxvv    t:   '.V   ^?\vrv^   .*!   :S:   Institute  held   May   7. 

iv  ..*n,!.  .0  t-.'{\N  •;  .1  ^vl?•^•■'•.:^.^r  :.*  s*-^e  expression  of  tlie  views 

.  %   .»■  NX   ■•    .<  .  V  •>'.-,:;.  v\*  .*".  :v  uaters  of  the  Schuylkill  River 

.  .^    •     »>  ^v  ^>i».     N  t    .V  cvt^vtr  ct\i  ot  the  Girard  A\*enue  bridge. 

:%,   V   »:i!ii;    AX    i;sv*i  ^    *  :V  -s^ise  .*:  the  JontN.u.  for  August 

■  ■  ..    i*.      v.i'        \..v»    vs*    X  CA  \v,  t.'  tSf  avh'ontage  >»-hich  would 

..»..,     u..  ■  •    '       V  s  i>      v*i«  ".V  vvr.stractkHi  of  an  intercepting 

» X   ..    V    NX    •       V   Sc-*o  v*    :rvRt  Manain-unk  or  beyond. 

*.    ..  tu  V.  .  -^    \-'u   .  V  A-»>c>  -jVixi-aKil  j^^rtions  of  the  City 


\ » «-i 


•X     •  « 


«\i    \'-->t*V 


■  \      \\ 


■.  »x.v\      Mvs^V       .:iV 


Ma>vr  iappointed  a 


36  YEAR  BOOK  OF 

The  organization  of  the  American  Institute  of  Electrical  Engineers  this 
year  resulted  from  the  holding  of  the  electrical  exhibition  and  the  international 
conference  of  electricians. 

1885,  September  15  to  October  31.  The  Novelties  Exhibition  held  in  the 
buildings  erected  for  the  use  of  the  electrical  exhibition;  this  was  the  twenty- 
ninth  exhibition  and  was  devoted  to  novelties  in  American  Manufactures. 
375  exhibitors. 

Awards  of  medals  and  diplomas  were  made  for  articles  of  novel  or 
intrinsic  merit. 

1886.  At  the  Stated  Meeting  of  the  Institute  held  October  20,  1886,  it  was 
resolved,  that  the  subject  of  organizing  a  State  Weather  Service  be  referred 
to  a  special  committee,  to  be  appointed  by  the  President,  with  the  request  to 
report  a  plan  for  the  same,  if  possible,  to  the  Stated  Meeting  of  the  Institute 
in  November. 

On  December  15  the  special  committee  presented  its  report  and  recom- 
mended immediate  organization  of  a  **  State  Weather  Service  "  with  a  volun- 
teer force  oi  observers ;  that  the  cooperation  of  railroad,  telegraph  and  telephone 
companies  and  newspapers  be  solicited;  that  all  institutions  of  learning 
throughout  the  state  be  invited  to  take  an  active  interest  in  the  collection  of 
meteorological  data  and  the  study  of  the  science;  that  an  effort  be  made  to 
secure  an  appropriation  of  $3000  from  the  state,  for  the  purchase  of  instru- 
ments and  for  the  publication  of  the  results  of  observations  in  tabulated  form. 

The  offer  of  the  Chief  Signal  Officer  to  furnish  a  member  of  the  Signal 
Corps  to  assist  in  the  work  was  accepted. 

An  Act  to  establish  a  State  Weather  Service  was  at  once  drafted  and 
passed  by  the  Legislature  and  the  first  Summary  of  Meteorological  Reports  giv- 
ing the  results  of  observations  made  in  September  appeared  in  October,  1887. 

The  service  was  in  operation  until  May,  1891,  when  the  State  discontinued 
the  appropriation. 

1889.  President  Joseph  M.  Wilson,  at  the  Stated  Meeting  of  the  Institute 
held  November  20,  made  some  remarks  upon  his  observations  of  trade  schools 
in  France  and  England,  having  been  charged  with  the  task  of  investigating  the 
organization  and  mode  of  operation  of  such  institutions  on  behalf  of  the 
projected  school  of  Mr.  A.  J.  Drexel,  of  Philadelphia. 

Mr.  Wilson's  complete  report  **  On  Schools :  with  particular  reference  to 
Trade  Schools,"  appeared  in  the  issues  of  the  Journal  February  to  October 
inclusive,   1890. 

1897.  The  Board  of  Health  of  the  City  of  Philadelphia  requested  the  appoint- 
ment, by  The  Franklin  Institute,  of  a  committee  to  cooperate  with  the  Board, 
in  considering  ways  and  means  for  the  abatement  of  the  growing  evils  arising 
from  the  increasing  use  of  bituminous  coal  within  the  city  limits. 

At  the  meeting  of  the  Institute  of  April  21,  1897,  the  regular  order  of 
business  was  suspended  and  the  evening  was  devoted  to  the  consideration  of 
*'  The  Smoke  Nuisance  and  its  Regulation."  The  discussion  was  introduced 
by  a  paper  giving  a  brief  historical  account  of  the  subject  and  some  data 
having  especial  reference  to  the  smoke  question  as  it  affects  Philadelphia. 


38  YEAR  BOOK  OF 

Whereas,  Greater  and  cheaper  transportation  facilities  are  essential  to 
the  development  of  our  domestic  and  foreign  commerce; 

Whereas,  The  limited  appropriations  made  by  the  National  Government 
are  inadequate  to  meet  the  requirements  of  the  country,  covering  only  a  small 
percentage  of  the  approved  projects; 

Whereas,  The  former  policy  of  authorizing  the  improvement  of  our 
waterways  by  private  capital  resulted  in  a  marked  development  without  material 
cost  or  risk  to  the  general  Government; 

Whereas,  Early  and  economical  results  may  be  secured  by  a  partial 
return  to  this  method  in  localities  where  no  provision  has  been  made  for 
immediate  improvement;  therefore,  be  it 

Resolved^  That  the  proper  department  of  the  general  Government  should 
be  empowered  to  authorize  the  improvement,  by  individuals  or  corporations, 
of  such  rivers,  harbors,  canals  or  other  waterways  as  are  not  provided  for 
under  the  River  and  Harbor  or  the  "  Sundry  Civil "  Bills,  «with  authority  to 
collect  tolls,  upon  plans  and  regulations  to  be  approved  by  the  said  department ; 
PROVIDED,  that  no  part  of  the  funds  for  such  work  shall  be  drawn  from 
the  public  treasury  of  the  United  States.    Also, 

WHEREAS,  The  commercial  and  industrial  interests  of  the  country  have 
attained  such  magnitude  as  to  require  a  more  systematic  organization  for  their 
regulation  and  develc^nnent ; 

Whereas,  A  measure  known  as  Senate  Bill  No.  738  has  been  introduced 
into  Congress  for  the  purpose  of  establishing  a  Department  of  Commerce  and 
Industries;  therefore,  be  it 

Resolved,  That  the  establishment  of  such  a  Department  of  Commerce  and 
Industries  has  the  hearty  approval  of  The  Franklin  Institute,  and  its  early 
inauguration  is  recommended. 

1906.  At  the  Stated  Meeting  of  the  Institute,  held  September  19,  at  the 
conclusion  of  the  reading  of  a  paper  on  "The  Relations  of  the  Government 
to  Our  Waterways"  by  Prof.  Lewis  M.  Haupt,  the  following  preamble  and 
resolutions  were  unanimously  adopted : 

Whereas,  It  is  the  present  established  policy  of  the  General  Government 
to  provide  ample  facilities  for  the  water-borne  commerce  of  the  United  States 
and  to  emancipate  inter-state  commerce  from  the  obstructions  imposed  by  tolls 
or  restricted  canals  under  private  or  corporate  control, 

Whereas,  This  policy  has  been  successfully  inaugurated  in  all  parts  of 
the  country  with  the  exception  of  the  early  canals  skirting  the  most  populous 
and  important  cities  of  the  Atlantic  seaboard,  and 

Whereas,  The  best  interests  of  the  country  demand  the  early  construction 
of  capacious  canals  connecting  the  interior  waters  of  the  bays  and  sounds  of 
this  coast,  for  commercial  purposes  as  well  as  for  national  defense,  and 

Whereas,  The  most  important  and  least  expensive  of  these  links  is  the 
one  connecting  the  waters  of  the  Chesapeake  and  Delaware  Bays  l^  a  canal 
which  is  less  than  fourteen  miles  in  length,  and  which  has  a  trunk  of  only 
nine  feet  in  depth  and  sixty-six  feet  minimum  width,  in  indiich  the  Government 
is  a  joint  owner,  and  concerning  which  its  officials   and  commissions  have 
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ta^  Laboratofir  for  conducting  the  work  of  the  Bartol  Research 
Fvmmlitcioa^  pcoTided  for  by  the  reconditioning  of  three  buildings  on  the  Insti- 
ttttie':^  pi-upcftT.  at  Nineteenth  and  Cherry  Streets. 

ia.r.|>  September  17,  18,  19.  Centenary  celebration  of  the  founding  of  The 
Frvtklin   Institote  and  the   Inauguration   Exercises   of   the   Bartol   Research 
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Street.    Premiums  were  offered  for  perfumery  and  soaps,  straw  goods,  chemicals, 
furs,  saddlery  and  harness,  leather,  dental  materials,  surgical  instruments. 

1856,  November  11  to  29  inclusive,  twenty-fifth  exhibition  of  American 
manufactures  held  in  Dr.  Jayne's  building  on  Dock  Street.  Silver  medals 
were  awarded  for  specimens  of  rolled  iron,  hardware,  stoves  and  heaters, 
cabinet  ware,  lamps  and  gas  fixtures,  silver  ware  and  jewelry,  cotton  and  woolen 
goods,  chemicals,  etc.     1226  exhibits. 

1858,  October  15  to  November  13,  twenty-sixth  annual  exhibition  of  Ameri- 
can manufactures  held  in  the  State  Armory  Building  and  adjacent  grounds  (Six- 
teenth and  Filbert  Streets).  Awards  were  made  for  musical  instruments,  books, 
stationery,  printers'  type  and  materials,  boots  and  shoes,  needlework,  coachwork, 
dental  materials,  philosophical  apparatus,  glass  and  china,  lamps  and  gas  fixtures, 
machinery,  etc.  A  special  pamphlet  report  on  the  sewing  machines  deposited 
at  this  exhibition  was  published  in  1859. 

1863.  The  Guardians  of  the  Poor  requested  the  Institute  to  communicate 
to  them  the  most  efficient  means  of  protecting  the  Alms  House  Buildings 
from  lightning. 

A  subcommittee  of  the  Committee  on  Science  and  the  Arts,  to  whom  the 
problem  was  referred,  made  a  survey  of  the  grounds  and  buildings  and 
recommended  the  installation  of  a  system  of  lightning  rods,  properly  connected 
and  grounded.    Detailed  directions  were  given  for  making  this  installation. 

At  the  Stated  Meeting  of  the  Institute  held  April  21,  1864,  President 
William  Sellers  read  a  paper  on  a  System  of  Screw  Threads  and  Nuts.  He 
pointed  out  the  importance  of  a  uniform  system  of  screw  threads,  bolt-heads  and 
nuts  and  offered  suggestions  for  establishing  such  a  system.  Tables,  diagrams- 
and  formulae  were  submitted  and  comparisons  were  made  with  the  English 
system.  After  a  discussion  it  was  voted  to  send  copies  of  Mr.  Seller's  paper 
to  other  societies  for  consideration  and  approval.  A  special  committee  was 
appointed  to  investigate  the  question  of  a  proper  system  of  screw  threads,  bolt- 
heads  and  nuts,  to  be  recommended  by  the  Institute,  for  the  general  adoption  by 
American  engineers.  The  committee  presented  its  report  in  December  and  recom- 
mended the  adoption  of  certain  forms  and  proportions.  Copies  of  the  report 
and  resolutions  were  forwarded  to  the  various  departments  of  the  United  States 
Government  and  to  the  Superintendents  and  Master  Mechanics  of  railroad  com- 
panies requesting  them  to  use  their  influence  to  promote  the  adoption  of  a 
uniform  system  of  screw  threads,  bolt-heads,  and  nuts,  by  requiring  all  builders 
under  any  new  contracts  to  conform  to  the  proportions  recommended.  Copies 
were  also  sent  to  Mechanical  and  Engineering  Associations  and  Institutions,, 
machine  and  engine  shops  throughout  the  country  with  a  request  that  they  use 
their  influence  in  favor  of  the  proposed  system.  The  Sellers  or  Franklin 
Institute  system  was  adopted  by  the  United  States  Government  in  1868,  in 
the  following  year  the  Pennsylvania  Railroad  Company  ordered  a  set  of  gauges 
of  the  new  form  and  adopted  it  and  in  1872  the  Master  Car  Builders'  Associa- 
tion recommended  the  system  as  a  standard. 

1869.  Organized  the  Expedition  to  observe  the  Solar  Eclipse  at  Mount 
Pleasant,  Iowa,  on  August  seventh.  A  party  of  volunteers,  twenty  in  number, 
under  the  direction  of  Henry  Morton,  attended  to  the  various  duties  in  connec- 
tion with  the  observation.    The  telescopes  were  borrowed  and  the  transportation* 
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determine  some  satisfactory  test  whereby  it  can  be  ascertained  which  oils  or 
compounds  are  safe  to  be  used  in  lamps  and  which  are  unsafe.  To  make  it  a 
penal  offence  to  manufacture,  compound,  sell  or  knowingly  use  any  oil  or 
compound  that  will  not  stand  the  required  test,  and  that  in  case  of  death 
resulting  from  the  same,  the  guilty  person  or  persons  shall  be  liable  to 
conviction  for  manslaughter. 

1874,  October  6  to  November  12  inclusive,  twenty-seventh  exhibition  of 
American  manufacturers  held  in  the  Pennsylvania  Railroad  Station,  Thirteenth 
and  Market  Streets,  Philadelphia  (site  of  the  Wanamaker  Store).  Held  to 
celebrate  the  fiftieth  year  of  the  founding  of  the  Institute.  Number  of  exhibi- 
tors— twelve  hundred  and  fifty-one,  paid  admissions — ^two  hundred  and  sixty- 
seven  thousand  six  hundred  and  thirty-eight.  Two  hundred  and  one  silver 
medals,  two  hundred  and  twenty-eight  bronze  medals  and  two  hundred  and 
twenty-two  certificates  of  Honorable  Mention  were  awarded. 

1875.  -^n  ordinance  passed  by  Councils  June  5  requested  the  Mayor  to  appoint 
a  Commission  of  five  scientific  and  practical  engineers  to  be  selected  from  not 
less  than  eight  names  recommended  by  the  Board  of  Managers  of  The 
Franklin  Institute,  to  whom  in  connection  with  the  Chief  Engineer  of  the  Water 
Department,  shall  be  referred  the  entire  subject  of  the  present  and  future 
water  supply  of  Philadelphia.  The  Commission  organized  on  June  29  and 
made  a  thorough  investigation  of  the  various  pumping  stations  and  reservoirs. 
Special  examinations  were  made  of  the  Wissahickon  valley,  the  valley  of  the 
Perkiomen,  the  upper  Schuylkill  River  and  the  Delaware  River  above  tide, 
particularly  at  New  Hope,  Easton  and  the  Water  Gap.  The  report  of  the 
Commission  was  presented  to  Councils  before  the  close  of  the  year  and 
contained  nine  recommendations  for  the  improvement  of  the  present  water 
supply  and  special  provisions  for  the  Centennial  year.  For  future  supply  the 
Perkiomen  reservoir  and  conduit  seemed  to  be  reasonably  practicable.  Abstracts 
of  the  Commission's  report  appear  in  the  Journal  for  November  and  Decem- 
ber, 1875  (Vol.  100,  pp.  292,  368). 

In  September  the  Board  of  Managers  learned  of  the  measures  being 
taken  to  establish  a  Museum  of  Industrial  Art  similar  to  the  South  Kensington 
Museum,  London,  and  gave  the  movement  their  endorsement.  In  December 
an  invitation  was  extended  to  the  Institute  to  choose  one  of  the  trustees  of 
the  Museum,  and  in  January  of  the  following  year  Mr.  J.  B.  Knight,  then 
Secretary  of  the  Institute,  was  chosen  to  act  in  that  capacity.  For  ten  years 
the  Institute  had  a  voice  in  the  management  of  the  Museum. 

1882.  A  resolution  passed  at  the  meeting  of  the  Institute  held  May  7, 
requested  the  President  to  appoint  a  committee  to  give  expression  of  the  views 
of  the  Institute  concerning  the  pollution  of  the  waters  of  the  Schuylkill  River 
from  the  entrance  of  sewage  near  the  eastern  end  of  the  Girard  Avenue  bridge. 
The  report  of  the  Committee  appears  in  the  issue  of  the  Journal  for  August, 
1882  (Vol.  114,  p.  135).  Attention  is  called  to  the  advantage  which  would 
arise  to  the  general  health  of  the  city  from  the  construction  of  an  intercepting 
sewer  along  the  eastern  banks  of  the  Schuylkill  from  Manayunk  or  beyond, 
and  with  an  outlet  sufficiently  below  the  densely  populated  portions  of  the  City 
as  not  to  be  objectionable. 

In  conformity  with  an  ordinance  passed  June  7,  the  Mayor  appointed  a 
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determine  some  satisfactory  test  whereby  it  can  be  ascertained  which  oils  or 
compounds  are  safe  to  be  used  in  lamps  and  which  are  unsafe.  To  make  it  a 
penal  offence  to  manufacture,  compound,  sell  or  knowingly  use  any  oil  or 
compound  that  will  not  stand  the  required  test,  and  that  in  case  of  death 
resulting  from  the  same,  the  guilty  person  or  persons  shall  be  liable  to 
conviction  for  manslaughter. 

1874,  October  6  to  November  12  inclusive,  twenty-seventh  exhibition  of 
American  manufacturers  held  in  the  Pennsylvania  Railroad  Station,  Thirteenth 
and  Market  Streets,  Philadelphia  (site  of  the  Wanamaker  Store).  Held  to 
celebrate  the  fiftieth  year  of  the  founding  of  the  Institute.  Number  of  exhibi- 
tors— twelve  hundred  and  fifty-one,  paid  admissions — two  hundred  and  sixty- 
seven  thousand  six  hundred  and  thirty-eight.  Two  hundred  and  one  silver 
medals,  two  hundred  and  twenty-eight  bronze  medals  and  two  hundred  and 
twenty-two  certificates  of  Honorable  Mention  were  awarded. 

1875.  An  ordinance  passed  by  Councils  June  5  requested  the  Mayor  to  appoint 
a  Commission  of  five  scientific  and  practical  engineers  to  be  selected  from  not 
less  than  eight  names  recommended  by  the  Board  of  Managers  of  The 
Franklin  Institute,  to  whom  in  connection  with  the  Chief  Engineer  of  the  Water 
Department,  shall  be  referred  the  entire  subject  of  the  present  and  future 
water  supply  of  Philadelphia.  The  Commission  organized  on  June  29  and 
made  a  thorough  investigation  of  the  various  pumping  stations  and  reservoirs. 
Special  examinations  were  made  of  the  Wissahickon  valley,  the  valley  of  the 
Perkiomen,  the  upper  Schuylkill  River  and  the  Delaware  River  above  tide, 
particularly  at  New  Hope,  Easton  and  the  Water  Gap.  The  report  of  the 
Commission  was  presented  to  Councils  before  the  close  of  the  year  and 
contained  nine  recommendations  for  the  improvement  of  the  present  water 
supply  and  special  provisions  for  the  Centennial  year.  For  future  supply  the 
Perkiomen  reservoir  and  conduit  seemed  to  be  reasonably  practicable.  Abstracts 
of  the  Commission's  report  appear  in  the  Journal  for  November  and  Decem- 
ber, 1875  (Vol.  100,  pp.  292,  368). 

In  September  the  Board  of  Managers  learned  of  the  measures  being 
taken  to  establish  a  Museum  of  Industrial  Art  similar  to  the  South  Kensington 
Museum,  London,  and  gave  the  movement  their  endorsement.  In  December 
an  invitation  was  extended  to  the  Institute  to  choose  one  of  the  trustees  of 
the  Museum,  and  in  January  of  the  following  year  Mr.  J.  B.  Knight,  then 
Secretary  of  the  Institute,  was  chosen  to  act  in  that  capacity.  For  ten  years 
the  Institute  had  a  voice  in  the  management  of  the  Museum. 

1882.  A  resolution  passed  at  the  meeting  of  the  Institute  held  May  7, 
requested  the  President  to  appoint  a  committee  to  give  expression  of  tlie  views 
of  the  Institute  concerning  the  pollution  of  the  waters  of  the  Schuylkill  River 
from  the  entrance  of  sewage  near  the  eastern  end  of  the  Girard  Avenue  bridge. 
The  report  of  the  Committee  appears  in  the  issue  of  the  Journal  for  August, 
1882  (Vol.  114,  p.  135).  Attention  is  called  to  the  advantage  which  would 
arise  to  the  general  health  of  the  city  from  the  construction  of  an  intercepting 
sewer  along  the  eastern  banks  of  the  Schuylkill  from  Manayimk  or  beyond, 
and  with  an  outlet  sufficiently  below  the  densely  populated  portions  of  the  City 
as  not  to  be  objectionable. 

In  conformity  with  an  ordinance  passed  June  7,  the  Mayor  appointed  a 
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The  organization  of  the  American  Institute  of  Electrical  Engineers  this 
year  resulted  from  the  holding  of  the  electrical  exhibition  and  the  international 
conference  of  electricians. 

1885,  September  15  to  October  31.  The  Novelties  Exhibition  held  in  the 
buildings  erected  for  the  use  of  the  electrical  exhibition;  this  was  the  twenty- 
ninth  exhibition  and  was  devoted  to  novelties  in  American  Manufactures. 
375  exhibitors. 

Awards  of  medals  and  diplomas  were  made  for  articles  of  novel  or 
intrinsic  merit. 

1886.  At  the  Stated  Meeting  of  the  Institute  held  October  20,  1886,  it  was 
resolved,  that  the  subject  of  organizing  a  State  Weather  Service  be  referred 
to  a  special  committee,  to  be  appointed  by  the  President,  with  the  request  to 
report  a  plan  for  the  same,  if  possible,  to  the  Stated  Meeting  of  the  Institute 
in  November. 

On  December  15  the  special  committee  presented  its  report  and  recom- 
mended immediate  organization  of  a  **  State  Weather  Service "  with  a  volun- 
teer force  of  observers ;  that  the  cooperation  of  railroad,  telegraph  and  telephone 
companies  and  newspapers  be  solicited;  that  all  institutions  of  learning 
throughout  the  state  be  invited  to  take  an  active  interest  in  the  collection  of 
meteorological  data  and  the  study  of  the  science;  that  an  effort  be  made  to 
secure  an  appropriation  of  $3000  from  the  state,  for  the  purchase  of  instru- 
ments and  for  the  publication  of  the  results  of  observations  in  tabulated  form. 

The  offer  of  the  Chief  Signal  Officer  to  furnish  a  member  of  the  Signal 
Corps  to  assist  in  the  work  was  accepted. 

An  Act  to  establish  a  State  Weather  Service  was  at  once  drafted  and 
passed  by  the  Legislature  and  the  first  Summary  of  Meteorological  Rtports  giv- 
ing the  results  of  observations  made  in  September  appeared  in  October,  1887. 

The  service  was  in  operation  until  May,  1891,  when  the  State  discontinued 
the  appropriation. 

1889.  President  Joseph  M.  Wilson,  at  the  Stated  Meeting  of  the  Institute 
held  November  20,  made  some  remarks  upon  his  observations  of  trade  schools 
in  France  and  England,  having  been  charged  with  the  task  of  investigating  the 
organization  and  mode  of  operation  of  such  institutions  on  behalf  of  the 
projected  school  of  Mr.  A.  J.  Drexel,  of  Philadelphia. 

Mr.  Wilson's  complete  report  "  On  Schools :  with  particular  reference  to 
Trade  Schools,"  appeared  in  the  issues  of  the  Journal  February  to  October 
inclusive,   1890. 

1897.  The  Board  of  Health  of  the  City  of  Philadelphia  requested  the  appoint- 
ment, by  The  Franklin  Institute,  of  a  committee  to  cooperate  with  the  Board, 
in  considering  ways  and  means  for  the  abatement  of  the  growing  evils  arising 
from  the  increasing  use  of  bituminous  coal  within  the  city  limits. 

At  the  meeting  of  the  Institute  of  April  21,  1897,  the  regular  order  of 
business  was  suspended  and  the  evening  was  devoted  to  the  consideration  of 
"  The  Smoke  Nuisance  and  its  Regulation."  The  discussion  was  introduced 
by  a  paper  giving  a  brief  historical  account  of  the  subject  and  some  data 
having  especial  reference  to  the  smoke  question  as  it  affects  Philadelphia. 
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Whereas,  Greater  and  cheaper  transportation  facilities  are  essential  to 
the  development  of  our  domestic  and  foreign  commerce; 

Whereas,  The  limited  appropriations  made  by  the  National  Government 
are  inadequate  to  meet  the  requirements  of  the  coimtry,  covering  only  a  small 
percentage  of  the  approved  projects; 

Whereas,  The  former  policy  of  authorizing  the  improvement  of  our 
waterways  by  private  capital  resulted  in  a  marked  development  without  material 
cost  or  risk  to  the  general  Government; 

Whereas,  Early  and  economical  results  may  be  secured  by  a  partial 
return  to  this  method  in  localities  where  no  provision  has  been  made  for 
immediate  improvement;  therefore,  be  it 

Resolved,  That  the  proper  department  of  the  general  Government  should 
be  empowered  to  authorize  the  improvement,  by  individuals  or  corporations, 
of  such  rivers,  harbors,  canals  or  other  waterways  as  are  not  provided  for 
under  the  River  and  Harbor  or  the  **  Simdry  Civil "  Bills,  ^th  authority  to 
collect  tolls,  upon  plans  and  regulations  to  be  approved  by  the  said  department ; 
PROVIDED,  that  no  part  of  the  fimds  for  such  work  shall  be  drawn  from 
the  public  treasury  of  the  United  States.    Also, 

WHEREAS,  The  commercial  and  industrial  interests  of  the  country  have 
attained  such  magnitude  as  to  require  a  more  systematic  organizatioi\  for  their 
regulation  and  development; 

Whereas,  A  measure  known  as  Senate  Bill  No.  738  has  been  introduced 
into  Congress  for  the  purpose  of  establishing  a  Department  of  Commerce  and 
Industries;  therefore,  be  it 

Resolved,  That  the  establishment  of  such  a  Department  of  Commerce  and 
Industries  has  the  hearty  approval  of  The  Franklin  Institute,  and  its  early 
inauguration  is  recommended. 

1906.  At  the  Stated  Meeting  of  the  Institute,  held  September  19,  at  the 
conclusion  of  the  reading  of  a  paper  on  "  The  Relations  of  the  Government 
to  Our  Waterways "  by  Prof.  Lewis  M.  Haupt,  the  following  preamble  and 
resolutions  were  unanimously  adopted : 

Whereas,  It  is  the  present  established  policy  of  the  General  Government 
to  provide  ample  facilities  for  the  water-borne  commerce  of  the  United  States 
and  to  emancipate  inter-state  commerce  from  the  obstructions  imposed  by  tolls 
or  restricted  canals  under  private  or  corporate  control, 

Whereas,  This  policy  has  been  successfully  inaugurated  in  all  parts  of 
the  country  with  the  exception  of  the  early  canals  skirting  the  most  populous 
and  important  cities  of  the  Atlantic  seaboard,  and 

Whereas,  The  best  interests  of  the  country  demand  the  early  construction 
of  capacious  canals  connecting  the  interior  waters  of  the  bays  and  sounds  of 
this  coast,  for  commercial  purposes  as  well  as  for  national  defense,  and 

Whereas,  The  most  important  and  least  expensive  of  these  links  is  the 
one  connecting  the  waters  of  the  Chesapeake  and  Delaware  Bays  by  a  canal 
which  is  less  than  fourteen  miles  in  length,  and  which  has  a  trunk  of  only 
nine  feet  in  depth  and  sixty-six  feet  minimum  width,  in  which  the  Government 
is  a  joint  owner,  and  concerning   which   its   officials   and  commissions  have 
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1923.  Laboratory  for  conducting  the  work  of  the  Bartol  Research 
Foundation,  provided  for  by  the  reconditioning  of  three  buildings  on  the  Insti- 
tute's property,  at  Nineteenth  and  Cherry  Streets. 

1924,  September  17,  18,  19.  Centenary  celebration  of  the  founding  of  The 
Franklin  Institute  and  the  Inauguration  Exercises  of  the  Bartol  Research 
Foundation. 


SPEAKERS  AT  THE  CENTENART  CELEBRATION 


Professor  Joseph  S.  Ames 
Professor  Wilder  D.  Bancroft 
Professor  Sir  William  H.  Bragg 
Professor  William  L.  Bragg 
Professor  P.  W.  Bridgman 
General  John  J.  Carty 
Professor  E.  G.  Coker 
Doctor  Wiluam  D.  Coolidge 
Director  Arthur  L.  Day 
Professor  F.  G.  Donnan 
Doctor  William  Leroy  Emmet 
Professor  Charles  Fabry 
Professor  F.  Haber 
Professor  W.  J.  Humphreys 
Professor  D.  S.  Jacobus 
Brigadier  General  Edgar.Jadwin 
Doctor  George  L.  Kelley 
Professor  A.  E.  Ken  nelly 
Dean  Dexter  S.  Kimball 
Doctor  Irving  Langmuir 
Doctor  Arthur  D.  Little 
Professor  C.  H.  Mathevvson 
Doctor  C.  E.  K.  Mees 
Professor  Charles  Mendenhall 


Professor  A.  A.  Michelson 

Professor  Dayton  C.  Miller 

Professor  W.  Lash  Miller 

Doctor  Ralph  Modjeski 

Mr.  Daniel  E.  Moran 

Sir  Charles  Algernon  Parsons 

Major  General  Mason  M.  Patrick 

Dean  Harold  Pender 

Mr.  F.  W.  Peek 

Director  Charles  L.  Reese 

Doctor  E.  W.  Rice 

Professor  Sir  Ernest  Rutherford 

Provost  Emeritus  Edgar  F.  Smith 

Doctor  Frank  J.  Sprague 

Major  General  George  O.  Squier 

Professor  Julius  Stiegutz 

Professor  Bradley  Stoughton 

Professor  W.  F.  G.  Swann 

Professor  John  Sealy  Edward 

Town  send 
Professor  Augustus  Trowbridge 
Major  General  C.  C.  Williams 
Professor  Pieter  Zeeman 
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THURSDAY,  SEPTEMBER  i8th 

10.00  A.M.    Sectional  Meetings,  the  University  of  Pennsylvania. 

1.30  P.M.    Luncheon  to  Delegates  and  Guests,  the  Bellevue- Stratford. 

2.30  P.M.  to  6.00  P.M.    Garden  Party. 

8.30  P.M.  Open  Meeting,  the  University  Museum,  Thirty-third  and  Spruce 
Streets.  President  Wm.  C.  L.  Eglin,  ScD.,  presiding,  will  introduce  the 
Chairman  of  the  evening.  The  Hon.  William  Cameron  Sproul,  LL.D. 
Address:  "The  Natural  and  Artifical  Disintegration  of  Elements,''  by 
Professor  Sir  Ernest  Rutherford,  Kt,  D.Sc,  LL.D.,  Ph.D.,  D.Phys.,  F.R.S., 
Trinity  College,  Cambridge. 

FRIDAY,  SEPTEMBER  igxH 

9.30  A.M.    Unveiling  of  Tablet  at  Bartol  Research  Foundation,  127  North 

Nineteenth  Street,  Mr.  C.  C.  Tutwiler,  presiding. 
9.45  A.M.    The  Academy  of  Natural  Sciences,  Nineteenth  and  Race  Streets. 

Address :  "  The  Fifth  Estate,"  by  Arthur  D.  Little,  Chem.D.,  Cambridge. 

Address :  **  Stimulation  of  Research  and  Invention,"  by  Professor  D.  S. 

Jacobus,  Dr.  Eng.,  New  York  City. 
11.30  A.M.    Sectional  Meetings,  the  University  of  Pennsylvania. 
2.00  P.M.    Luncheon  to  Delegates  and  Guests,  the  Bellevue-Stratford. 
4.00  P.M.    Convocation  at  the  University  of  Pennsylvania,  President  Josiah 

Harmer  Penniman,  Ph.D.,  LL.D.,  L.H.D.,  presiding. 
7.30  P.M.    Banquet  to  Delegates  and  Guests,  the  Bellevue-Stratford. 
Presentation  of  greetings  from  universities,  colleges,  learned  and  professional 

societies  and  industrial  organizations. 

SECTIONAL  MEETINGS 

WEDNESDAY,  SEPTEMBER  17TH 

2.30  P.M.    The  Hall  of   The  Franklin   Institute,   15   South   Seventh   Street. 

Rear  Admiral  W.  A.  Moffett,  presiding. 
Professor   Joseph   S.  Ames,   Ph.D.,   LL.D.,  The  Johns  Hopkins  University, 

"  Recent  Developments  in  Aeronautics." 
Major  General  Mason  M.  Patrick,  Chief,  United  States  Air  Service,  "  Military 

Aircraft  and  Their  Use  in  Warfare." 
Major  General  George  Owen  Squier,  Ph.D.,  United  States  War  Department, 

"  Electrical  Communication  for  Military  Purposes." 
General  John  J.   Carty,   D.Sc,   LL.D.,   American   Telephone  and  Telegraph 

Company,  "  Progress  in  Telephony." 
2.30  P.M.    Lecture  Room  No.  216,  Engineering  Building,  University  of  Penn- 
sylvania.   Dean  Howard  McQenahan,  presiding. 
Professor  W.  Lash  Miller,  Ph.D.,  University  of  Toronto,  "  Concentration  and 

Polarization  at  the  Cathode  during  Electrolysis  of  Solutions  of  Copper 

Salts." 
Professor  Julius  Stieglitz,  Ph.D.,  D.Sc,  Ch.D.,  University  of  Chicago,  "The 

Theory  of  Color  Production  in  Organic  and  Inorganic  Compounds." 
Professor   E.   G.    Coker,   M.A.,   D.Sc,   F.R.S.,   University   College,   London, 

"  Photo-elasticity." 
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Professor    Augustus    Trowbridge,    Ph.D.,    Princeton    University,    "  Infra-red 

Spectroscopy." 
F.  W.  Peek,  General  Electric  Company,  "  Lightning." 
Professor    A.    E.    Kennelly,    Sc.D.,    Harvard    University    and    Massachusetts 

Institute  of  Technology,  "  The  Measurement  of  Acoustic  Impedance  by  the 

Aid  of  the  Telephone  Receiver." 
10.00  A.M.    University    of    Pennsylvania    Museum.      Doctor    Samuel    Insull, 

presiding. 
E.  W.  Rice,  Jr.,  Sc.D.,  D.Eng.,  Honorary  Chairman,  General  Electric  Company, 

"  The  Field  of  Research  in  Industrial  Institutions." 
Ralph  Modjeski,  Dr.  Engr.,  Consulting  Engineer,  "  Unusual  Problems  Encount- 
ered in  the  Design  and  Construction  of  Large  Bridges." 
Sir  Charles  Algernon  Parsons,  K.C.B.,  M.A.,  LL.D.,  D.Sc,  F.R.S.,  Newcastle- 

on-Tyne,  "  Steam  Turbines  on  Land  and  Sea." 
William  LeRoy  Emmet,  Sc.D.,  General  Electric  Company,  "  Mercury  Boiler." 

FRIDAY,  SEPTEMBER  iqth 

11.30  A.M.  Harrison  Chemical  Laboratory,  University  of  Pennsplvania.  Pro- 
fessor Joseph  S.  Ames,  presiding. 

Professor  Pieter  Zeeman,  Ph.D.,  Sc.D.,  University  of  Amsterdam,  "Radiating 
Atoms  in  Magnetic  Fields." 

Professor  John  Sealy  Edward  Townsend,  F.R.S.,  University  of  Oxford, 
"  Motion  of  Electrons  in  Gases." 

Professor  W.  F.  G.  Swann,  D.Sc,  University  of  Chicago,  "  The  Origin  of  the 
Earth's  Electric  and  Magnetic  Phenomena." 

J.  Slepian,  M.A.,  Ph.D.,  The  Westinghouse  Electric  and  Manufacturing 
Company,  "  Electric  Discharges  Between  High  Resistance  Electrodes." 

11.30  A.M.  Lecture  Room  No.  216,  Engineering  Building,  University  of  Penn- 
sylvania.   Doctor  Arthur  D.  Little,  presiding. 

Director  Charles  L.  Reese,  Ph.D.,  Sc.D.,  E.  I.  du  Pont  de  Neumours  and 
Company,  "  Twenty-five  Years'  Progress  in  Explosives." 

Professor  F.  G.  Donnan,  C.B.E.,  M.A.,  Ph.D.,  D.Sc,  F.I.C.,  F.R.S.,  University 
College,  London,  "  The  Influence  of  J.  Willard  Gibbs  on  the  Science  of 
Physical  Chemistry." 

Provost  Emeritus  Edgar  F.  Smith,  Ph.D.,  LL.D.,  L.H.D.,  Chem.D.,  Litt.D., 
M.D.,  University  of  Pennsylvania,  "  Early  Science  in  Philadelphia." 

11.30  A.M.  Lecture  Room  No.  226,  Engineering  Building,  University  of  Penn- 
sylvania.    Professor  A.  E.  Outerbridge,  Jr.,  presiding. 

Professor  C.  H.  Mathewson,  Ph.D.,  Yale  University,  "  The  Trend  in  Physical 
Metallurgy." 

George  L.  Kelley,  Ph.D.,  Philadelphia,  "The  Restraint  of  Exaggerated  Grain 
Growth  in  Critically  Strained  Metals." 

Professor  Bradley  Stoughton,  Lehigh  University,  "  Magnetic  Analysis  of  Steel.'* 

T.  D.  Yensen,  E.E.,  The  Westinghouse  Electric  and  Manufacturing  Company, 
"  Magnetic  Properties  of  Fifty  Per  Cent.  Iron,  Fifty  Per  Cent.  Nickel 
Alloys." 
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11.30  A.M.  Lecture  Room  No.  314,  Engineering  Building,  University  of  Penn- 
sylvania.   Major  General  George  O.  Squier,  presiding. 

Dean  Harold  Pender,  Ph.D.,  Moore  School  of  Electrical  Engineering,  Univer- 
sity of  Pennsylvania,  "A  New  Type  of  Non-inductive  High  Resistance." 

Professor  A.  A.  Michelson,  Ph.D.,  Sc.D.,  LL.D.,  The  University  of  Chicago, 
"  Velocity  of  Light." 

Major  General  C.  C.  Williams,  United  States  War  Department,  "  Modern 
Ordnance." 
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hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of  said 
corporation,  and  all  such  persons  as  may  hereafter  become  members  thereof,  shall 
be,  and  are  hereby  created,  a  body  politic  and  corporate  by  the  name  of  **  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the  Promotion  of 
THE  Mechanic  Arts,"  and  shall  have  perpetual  succession,  be  able  to  sue  and  be 
sued,  to  plead  and  be  impleaded,  to  have  and  use  a  common  seal,  and  the  same 
to  break,  alter  and  renew  at  pleasure,  and  shall  be  able  to  take,  hold,  purchase 
and  enjoy  such  real  and  other  estates  of  any  nature  or  kind  whatsoever  as  they 
may  obtain  by  purchase,  devise,  bequest  or  gift,  and  the  same  at  their  pleasure 
to  sell,  lease,  mortgage,  pledge,  encumber,  or  dispose  of  as  they  may  deem 
proper  or  convenient  for  promoting  the  objects  of  the  said  corporation ;  and  the 
said  corporation  shall  have  the  like  power  over  any  real  estate  or  other  estates 
now  owned  or  held  by  them;  prcnnded,  that  the  clear  yearly  value  of  the  real 
estate  at  any  time  held  by  them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of  the 
said  corporation,  to  create  and  sell  such  number  of  shares  of  stock,  at  ten 
dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the  said 
corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be  transfer- 
able in  such  manner,  subject  to  such  payments,  and  entitle  the  holder  thereof 
to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in  reference 
to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the  formation 
of  cabinets  of  models,  minerals,  machines,  materials  and  products  by  exhibitions 
and  premiums,  by  a  library  and  by  all  such  measures  as  they  may  judge 
expedient. 

Sec.  4.  The  members  of  the  said  corporation  §hall  consist  of  manufac- 
turers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  of 
such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be  entitled  to  the 
privileges  of  members;  and  every  member  shall  pay  such  sum  for  an  annual 
or  life  subscription  as  the  By-Laws  of  said  corporation  may  require;  and 
honorary  and  corresponding  members  may  be  elected  at  such  times,  and  in  such 
a  way,  and  with  such  privileges  as  said  corporation  may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws  as 
then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 
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Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until  all 
arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the  transfer 
approved  by  the  Board  of  Managers. 

Sec.  7.  All  certificates  of  stock  shall  be  sig^ned  by  the  President  and 
Secretary ;  shall  be  issued  by  the  Controller,  and  shall  be  transferable  only  on  the 
books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the  surrender 
of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each  certificate. 

Sec.  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Managers  before  the  certificate  can  be  issued. 

Article  II. — Members 

Section  i.  Members  of  the  Institute  shall  consist  of  those  engaged  or 
interested  in  scientific  pursuits  or  in  the  application  of  science  in  the  mechanic 
and  industrial  arts.  Members  shall  be  classed  as  follows:  Honorary  and 
Corresponding,  Endowment,  Life,  Contributing,  Resident,  Non-resident,  holders 
of  Second  Class  stock. 

Sec.  2.  Honorary  and  Corresponding  members  shall  be  nominated  by  the 
Board  of  Managers  and  shall  require  for  their  election  four-fifths  of  the  votes 
of  the  members  present  at  any  stated  meeting  of  the  Institute  at  which  their 
nomination  may  be  acted  upon.  They  shall  not  be  entitled  to  vote  or  hold  ofHce. 
All  other  members  shall  be  elected  by  the  Board  of  Managers. 

Sec.  3.  Endowment  members  shall  consist  of  persons,  firms,  corporations 
or  associations  who  shall  make  an  endowment  payment  of  Five  Thousand 
Dollars  ($5000)  to  the  Institute,  and  who,  upon  acceptance  thereof  by  the  Board 
of  Managers,  shall  thereafter  have  the  privilege  of  nominating  annually  to  the 
Board  of  Managers  for  election  (subject  to  its  discretion  as  to  any  particular 
nominee)  as  Resident  members  of  the  Institute  for  its  then  current  year  without 
payment  of  dues  that  number  of  persons,  to  be  determined  from  time  to  time 
by  the  Board  of  Managers,  whose  annual  dues  if  they  were  paying  annual 
Resident  Membership  dues  would  approximately  equal  but  not  exceed  the  then 
current  income  from  such  endowment  payments.  Such  Endowment  Memberships 
shall  be  perpetual,  and  shall  be  transferable  by  the  holders  thereof  by  will  or 
otherwise:  Provided,  however,  that  the  Board  of  Managers  at  any  time  may 
refund  Five  Thousand  Dollars  ($5000)  to  the  then  holders  of  any  such  member- 
ship, and  annul  and  terminate  that  membership. 

Sec.  4.  Resident  Life  members,  whose  memberships  shall  not  be  trans- 
ferable, shall  pay  the  sum  of  Three  Hundred  Dollars  ($300)  in  any  one  year. 
Non-resident  Life  members  shall  be  those  who  reside  permanently  at  a  distance 
of  not  less  than  twenty-five  miles  from  Philadelphia  and  shall  pay  the  sum  of 
One  Hundred  Dollars  ($100)  in  any  one  year. 

Sec.  5.  Contributing  members  shall  consist  of  firms,  corporations,  associa- 
tions or  individuals  who  shall  pay  annually  the  sum  of  Three  Hundred  Dollars 
($300).  A  Contributing  member  shall  have  the  privilege  of  nominating  nineteen 
persons  to  the  Board  of  Managers  for  election  as  Resident  members  for  the 
year  then  current,  subject  to  the  discretion  of  the  Board  as  to  any  particular 
nominee,  and  members  thus  elected  shall  pay  no  dues. 

Sec.  6.     Resident  members  shall  pay  annual  dues  of  Fifteen  Dollars  ($15). 
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December.  Each  nomination  paper  must  be  signed  by  at  least  two  members, 
who  shall  certify  that  the  candidate  will  serve  if  elected.  After  the  nominations 
are  closed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall  be 
posted  at  the  Institute  and  incorporated  (with  directions  for  voting)  in  a  ballot 
to  be  sent  to  each  member  by  the  Secretary  at  least  one  week  before  the  date 
of  the  election.  Each  ballot  shall  be  accompanied  by  a  return  envelope  addressed 
"  To  the  Tellers  of  Election,"  and  provided  with  a  space  for  the  signature  of 
the  member  voting. 

Sec  5.  On  the  date  of  the  annual  meeting,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and  shall 
count  all  legal  votes  tha^  have  been  received  by  mail  or  placed  in  the  ballot  box 
before  8  o'clock  p.m.  ;  and  when  the  count  is  completed  th^  shall  report  to  the 
annual  meeting  of  the  Institute  the  total  number  of  ballots  cast,  together  with 
the  number  of  votes  received  by  each  candidate.  Thereupon  the  presiding  officer 
shall  announce  the  names  of  the  candidates  who  received  the  plurality  of  votes 
for  each  office,  and  shall  declare  them  elected  officers  of  the  Institute  for  the 
ensuing  terms. 

Article  V. — Duties  of  Officers 

Section  i.  The  President  shall  be  the  executive  head  of  the  Institute  and 
as  such  shall  have  the  general  direction  and  supervision  of  all  the  affairs  of  the 
Institute.  He  shall  preside  at  all  meetings  of  the  Institute  and  of  the  Board  of 
Managers  and  shall  be  ex  officio  a  member  of  all  committees  of  the  Institute 
and  of  the  Board. 

Sec.  2.  The  Vice-presidents  shall  exercise  the  duties  of  the  President  in 
his  absence  in  the  order  of  their  seniority  in  office. 

Sec.  3.  The  Secretary  of  the  Institute  shall  be  appointed  by  the  Board  of 
Managers  and  shall  have  charge  and  supervision,  subject  to  the  Board  of 
Managers,  of  all  the  scientific  activities  of  the  Institute,  other  than  those  con- 
nected with  the  Bartol  Research  Foundation,  its  publications,  museum  and 
equipment.  He  shall  keep  the  minutes  of  all  meetings  of  the  Institute  and 
of  the  Board  of  Managers,  and  shall  perform  all  the  duties  usually  pertaining 
to  the  office  of  Secretary.  He  shall  be  ex  officio  a  member  of  the  Board  of 
Managers,  and  of  all  standing  committees  of  the  Institute  and  of  the  Committee 
on  Publications  of  the  Board  of  Managers. 

Sec.  4.  The  Treasurer  shall  receive  all  funds,  payable  to  the  Board  of 
Managers,  and  all  moneys  collected  for  the  Institute.  He  shall  deposit  all 
moneys  received,  in  the  name  of  the  Institute,  in  such  banks  or  trust  companies 
as  the  Board  of  Managers  may  direct.  He  shall  make  no  payments  without 
the  authority  of  the  Board  of  Managers.  He  shall  see  that  there  are  kept 
accurate  acounts  of  the  income  and  disbursements  of  the  Institute,  shall  report 
current  receipts  and  payments  at  each  stated  meeting  of  the  Board  of  Managers, 
and  shall  make  a  detailed  statement  of  the  financial  condition  of  the  Institute 
as  its  annual  meeting.  He  shall  give  bond  to  an  amount,  and  with  such  surety, 
as  the  Board  of  Managers  shall  determine.  In  case  of  a  vacancy  in  the  office 
of  Treasurer,  it  shall  be  the  duty  of  the  Board  of  Managers  to  appoint  a  person 
to  perform  the  duties  of  the  position  until  the  next  annual  meeting. 
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City  of  Philadelphia  to  act  as  fiscal  agent  under  the  direction  of' the  Committee. 
All  purchases  or  sales  of  securities  shall  be  reported  monthly  to  the  Board. 

The  Bartol  Research  Foundation  Committee  shall  have  charge  of  the 
provision,  maintenance  and  operation  of  all  laboratories  and  equipment  con- 
cerning the  Bartol  Research  Foundation.  It  shall  engage  the  professional 
staff  subject  to  the  approval  of  the  Board  of  Managers  of  the  Institute  and 
shall  also  engage  and  direct  the  operators  and  helpers  employed  in  the  work 
of  the  Foundation.  It  shall  be  composed  of  not  more  than  twelve  members, 
as  follows :  Five  members  of  the  Board  of  Managers,  appointed  by  the  President 
and  approved  by  the  Board ;  the  President ;  the  Director  of  the  Bartol  Research 
Laboratories;  five  members  appointed  by  the  President  with  the  approval  of 
the  Board  from  the  membership  of  the  Institute  not  members  of  the  Board. 

The  Director  of  the  Bartol  Research  Laboratories  shall  report  to  the 
Bartol  Research  Foundation  Committee.  All  other  employees  of  the  Foun- 
dation shall  report  to  the  Director.  The  Committee  shall  have  full  power  to 
carry  out  the  purposes  of  the  Foundation.  It  shall  make  a  report  of  its 
operation  to  the  Board  of  Managers  at  each  stated  meeting. 

Article  VIII. — Audits 

The  accounts  of  the  Treasurer  and  of  the  Fiscal  Agent  shall  be  audited  at 
least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the  Board 
of  Managers. 

Article  IX. — Committees  of  the  Institute 

Section  i.  There  shall  be  the  following  standing  committees  of  the 
Institute : 

1.  On  Library. 

2.  On  Meetings. 

3.  On  Museum. 

4.  On  Science  and  the  Arts. 

Sec.  2.  The  Committees  on  Library,  Meetings  and  Museum  shall  consist  of 
ten  members  each,  appointed  by  the  President  at  the  first  stated  meeting  after 
the  annual  election,  to  serve  one  year. 

Sec.  3.  The  Committee  on  Library  shall  purchase  books  and  other  publica- 
tions of  a  kind  and  character  suitable  to  and  consonant  with  the  purpose  of  the 
Institute's  library. 

Sec.  4.  The  Committee  on  Meetings  shall  act  with  the  Secretary  of  the 
Institute  to  secure  for  presentation  before  the  Institute  papers  dealing  authori- 
tatively with  subjects  of  import  in  the  fields  of  physical  science  and  engineering. 

Sec.  5.  The  Committee  on  Science  and  the  Arts  shall  consist  of  sixty 
members  who  shall  serve  three  years.  Twenty  shall  be  elected  each  year  by  the 
Board  of  Managers  at  the  first  meeting  after  the  annual  election.  The  Committee 
shall  investigate  current  discoveries,  inventions  and  other  achievements  of 
workers  in  the  physical  sciences  and  their  application  in  the  mechanic  and 
industrial  arts  with  a  view  of  affording  such  recognitions  as  lie  within  the 
power  of  the  Institute  to  bestow. 

Sec.  6.  These  committees  shall  organize  and  adopt  rules  and  regulations 
suitable  to  their  several  activities,  subject  to  the  approval  of  the  Board. 


AWARDS  BY  THE  INSTITUTE 

The  following  awards  are  made  by  The  Franklin  Institute : 

The  Franklin  Medal. 
The  Elliott  Cresson  Medal. 
The  Howard  N.  Potts  Medal. 
The  Louis  Edward  Levy  Medal. 
The  George  R.  Henderson  Medal. 
The  Edward  Longstreth  Medal. 
The  Certificate  of  Merit. 
The  Boy  den  Premium. 

The  making  or  recommending  of  these  awards  is,  by  resolution  of  the 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Committee 
consisting  of  sixty  members  of  the  Institute.  This  Committee  recommends 
to  the  Institute  the  award  of  the  Franklin  Medal  to  distinguished  scientists  or 
technologists ;  and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  recommending  the  award,  according  to  merit, 
of  the  Elliott  Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  Edward 
Longstreth  Medal,  or  the  Certificate  of  Merit. 

The  Franklin  Medal  (Gold  Medal  and  Certificate). — This  medal  is 
awarded  annually  from  the  Franklin  Medal  Fund,  founded  January  i,  1914, 
by  Samuel  Insull,  Esq.,  to  those  workers  in  physical  science  or  technology, 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  Elliott  Cresson  Medal  (Gold  Medal  and  Certificate).— This  medal 
is  awarded  for  discovery  or  original  research,  adding  to  the  sum  of  human 
knowledge,  irrespective  of  commercial  value;  leading  and  practical  utilizations 
of  discovery;  and  invention,  methods  of  products  embodying  substantial  ele- 
ments of  leadership  in  their  respective  classes,  or  unusual  skill  or  perfection 
in  workmanship. 

The  Howard  N.  Potts  Medal  (Gold  Medal  and  Certificate) .—This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important  develop- 
ment of  previous  basic  discoveries;  inventions  or  products  of  superior  excel- 
lence or  utilizing  important  principles;  and  for  papers  of  especial  merit  that 
have  been  presented  to  the  Institute  and  published  in  its  Journal. 

The  Louis  E.  Levy  Medal  (Gold  Medal  and  Certificate). — This  medal 
is  awarded  to  the  author  of  a  paper  of  especial  merit,  published  in  the  Journal 
OF  The  Franklin  Institute,  preference  being  given  to  one  describing  the 
author's  experimental  and  theoretical  researches  in  a  subject  of  funda- 
mental importance. 
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The  Elliott  CreMon  MedaL— Under  date  of  February  i8,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  .interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscription:  The  obverse, — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  arotmd  the 
margin,  "Elliott  Cresson  Medal,  A.D.  1848.*'  Reverse, — around 
the  margin,  "Awarded  by  The  Franklin  Institute  of  Pennsyl- 
vania." The  centre  to  be  filled  by  engraving  the  name  of  the 
party  to  whom  awarded  and  the  year  in  whidi  the  award  is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances  made  either  for  some  discovery  in  the  arts  and  sciences, 
or  for  the  invention  or  improvement  of  some  useful  machine,  or 
for  some  new  process  or  combination  of  materials  in  manufactures, 
or  for  ingenuity,  skill  or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal. — Howard  N.  Potts,  Esq.,  of  Philadelphia, 
Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided  for  the 
establishment  of  this  medal  as  follows : 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges;  in  trust  to  invest  the  same  and  apply  the 
income  thereof  or  such  part  or  portion  of  it  as  may  be  adequate 
for  the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold 
medal,  to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 
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"  .\io  ^accumulation  after  providing  the  medab  shall,  after  each  period 
oi  tiv<  >«ikr$»  be  added  to  the  trust  fund,  and  if  this  fund  increases  to  double 
th«  oiinLtiMl  amount,  one-half  the  net  income  may  be  used  to  provide  the 
HciKkrsoii  Medal  for  inventions  in  other  fields  than  railway  engineering. 

"  (Signed)     Virginia  P.  C.  Henderson." 

I  hij.  wa:»  presented  to^  the  Board  of  Managers  for  consideration  at  their 
iiKCiiug  oil  C^ctober  8,  1924,  and  was  duly  accepted. 

Tti^  Sdward  Longitreth  MedaL — ^In  the  month  of  May,  1890,  Edward 
Loiig>trcth,  Esq.,  of  Philadelphia,  Pennsylvania,  retired  member  of  The 
BaiUv^iu  Lucomotive  Works,  deposited  with  The  Franklin  Institute  in  trust, 
a  icgi^tvr^Hl  bond  of  the  Baltimore  Traction  G>mpany  for  the  sum  of  one 
thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Longstreth 
McUal  K>i  Merit ;  the  interest  accruing  from  said  principal  sum  to  be  used  in 
prvxuriug  and  awarding  said  medals  for  the  encouragement  of  invention,  and 
iu  tccv»gnition  of  meritorious  work  in  science  and  the  industrial  arts;  the  said 
a\baids  to  he  made  by  The  Franklin  Institute  through  its  Committee  on  Science 
and  the  Arts,  under  such  rules  as  said  Committee  may  adopt. 

This  donor  further  presented  to  The  Franklin  Institute  twelve  silver  medals 
<uid  the  die  therefor  designed  and  executed  under  the  direction  of  a  committee 
K>i  the  Institute  with  his  approval. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
re&ulution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and 
uu  September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

'*  Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
lulward  Longstreth  Medal  of  Merit,  and  in  expressing  its  grateful 
acknowledgments  for  the  gift. 

**  Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
t-onmiittee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 
The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around  the  margin,  **  The  Edward  Longstreth  Medal  of  Merit,  Founded  1890." 
On  the  reverse  is  inscribed  around  the  margin,  **  Awarded  by  The  Franklin 
Institute."  and  in  the  centre  is  engraved  the  name  of  the  recipient  with  the 
date  and  object  of  award. 

On  March  19.  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth.  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  i^rpetuity.  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merit. — At  the  stated  meeting  of  the  Institute,  held 
on  June  ji.  i88j.  the  following  resolution  was  adopted: 

"  Ri\<oh\'d.  That  the  C^>mmittee  on  Science  and  the  Arts  of 

The  iMunklin  Institute  is  hereby  authorized  to  award,  and  issue 

tv»   |>ersons    bv    siiid   Committee   adjudged    worthy,    a    Certificate 


REGULATIONS  OF  THE  COMMITTEE  ON 
SCIENCE  AND  THE  ARTS 

Article  I. — Investigations 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute  or  by  any  of  its  sections ;  and 
upon  a  majority  vote  of  the  members  present  at  any  stated  meeting,  it  may 
investigate  any  subject  presented  on  motion  of  a  member  or  by  application 
as  herein  provided. 

Sec.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee ;  nor  will  the  treatment  of  materials  by  any  substance  be  considered, 
unless  the  composition  used  and  the  method  of  treatment  are  fully  disclosed. 

Sec.  3.  A  request  or  a  recommendation  for  the  investigation  of  a  subject 
shall  be  made  in  writing  addressed  to  the  Secretary  who  will  submit  it  with 
full  detailed  information  to  the  Sub-Committee  on  New  Subjects  and  Prelimi- 
nary Examination.  If  this  Sub-Committee  recommends  it  as  a  suitable  subject 
for  investigation  to  the  Committee  on  Science  and  the  Arts,  and  if  this 
recommendation  is  adopted  by  the  General  Committee,  the  Secretary  shall  notify 
the  applicant  accordingly  and  furnish  an  application  blank  substantially  like 
the  form  appended. 

Sec.  4.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to-be  an  applicant  for  investigation  unless  the  subject  for 
investigation  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July,  August  and  September. 

Sec.  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec.  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec.  4.    At  its  stated  meetings  the  Committee  shall  proceed  in  the  following 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Approval  of  bills. 

4.  Reading  of  correspondence. 

5.  Report  of  sub-committee  on  new  subjects  and  preliminary  examination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 
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the  current  calendar  year,  and  to  report  to  the  Committee  not  later  than 
January  of  the  following  year,  which,  if  any,  of  those  papers  deserve  the 
award  of  the  Louis  Edward  Levy  Medal. 

Sec.  3.  There  shall  be  appointed  by  the  Chairman  from  the  membership 
each  February,  a  sub-committee  styled  the  "  Sub-Committee  on  Awarding  the 
Franklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of  the 
award  of  H^s  medal  under  the  provisions  of  the  deed  of  gift. 

Article  V. — Sub-Committees  on  Investigation  of  Applications 

Section  i.  Upon  the  acceptance  of  an  application  for  investigation,  a 
sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  investigation. 

Sec.  2.  Sub-committees  shall  be  appointed  from  the  membership  of  the 
Committee,  but  they  may  include  a  minority  of  other  persons  whose  expert 
services  are  desired  in  the  examination. 

Sec.  3.  When  the  personnel  of  a  sub-committee  on  investigation  is  finally 
determined,  a  notice  shall  be  sent  to  all  members  thereof  giving  the  names  of 
the  members  of  the  sub-committee. 

Sec.  4.  No  person  who  is  interested  in  the  issue  shall  be  a  member  of  the 
sub-committee  on  investigation. 

Sec.  5.  An  applicant  for  investigation  may  withdraw  his  application  at 
any  time  before  final  action  by  the  Committee;  which  withdrawal  shall  be 
reported  to  the  Committee. 

Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-committee,  who  shall  then  proceed  with 
the  investigation. 

Sec.  7.  Correspondence  between  the  sub-committee  and  the  applicant 
must  be  carried  on  through  the  office  of  the  Secretary,  in  order  that  the  official 
records  shall  be  complete. 

Sec.  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests,  data  or 
information  furnished  by  others  without  first  satisfying  themselves  as  to  the 
accuracy  thereof.  They  shall  in  no  case  recommend  an  award  solely  on  the 
basis  of  tests,  data  or  information  furnished  by  parties  in  any  way  interested 
in  the  subject  of  the  award.  When  data  submitted  by  persons  not  members  of 
the  sub-committee  are  included  in  the  latter's  report,  it  shall  be  so  stated. 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress  to 
the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meetings; 
and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 
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Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked 
for  identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially 
the  following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon : — 

Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No.  


Secretary. 

Sec.  9.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  its  descriptive  portion  may 
be  furnished  the  applicant,  who  may  make  an  explanation  or  objections,  in 
writing,  addressed  to  the  Chairman  of  the  Committee;  but  such  writing  must 
be  received  not  later  than  the  next  stated  meeting  of  the  Commitee. 

Sec.  id.  The  report  of  a  sub-committee  on  investigation  may  be  discussed 
and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first  presented, 
but  shall  be  laid  over  for  a  second  reading  and  final  action  until  the  next 
stated  meeting;  except  where  no  recommendation  of  an  award  is  made  in  the 
report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of  at  the  time 
of  the  first  reading. 

Sec.  II.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  unless  at  least  one  member  of  the 
sub-committee  who  signed  the  report  is  present. 

Article  VIII. — Reconsideration 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-conunittee,  a  motion 
for  reconsideration  must  be  made  within  the  next  three  months.  If  such  a 
motion  is  made  and  accepted,  a  vote  of  two-thirds  of  a  quorum  for  final  action 
shall  be  required  to  change  the  report  as  previously  adopted. 

Sec.  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except  on 
a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  IX. — Advertisement  of  Recommendations 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the  Arts, 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a  discovery, 
invention,  improvement  or  manufacture  is  worthy  of  an  award  of  the  Elliott 
Cresson  Medal,  the  Howard  N.  Potts  Medal  or  the  George  R.  Henderson 
Medal,  publication  shall  be  made  in  three  successive  issues  of  the  Journal 
OF  The  Franklin  Institute,  stating  that  at  the  expiration  of  three  months 
from  the  date  of  the  first  publication,  the  person  making  such  discovery,  inven- 
tion, improvement  or  manufacture  shall  be  entitled  to  receive  the  award  of  the 
said  medal,  unless  within  the  time  satisfactory  evidence  shall  have  been  sub- 
mitted to  the  Committee  on  Science  and  the  Arts  of  the  want  of  originality  or 
merit,  in  the  supposed  discovery,  invention,  improvement  or  manufacture. 

Sec.  2.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal, 
the  Louis  Edward  Levy  Medal,  the  Edward  Longstreth  Medal  or  the  Certificate 
of  Merit,  shall  be  conclusive  without  advertisement. 
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7.  That  the  Franklin  Medal  continue  to  be  awarded  to  those  whose  efforts 
have  contributed  most  to  a  knowledge  of  physical  science  and  its  ai^lications. 

REPORT  FORKS  OF  COKMITTBB  OH  SCIBHCB  AHD  THB  ARTS 

FORM  A 

(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

PROMOTION  OF  THE  MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled 

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts: 

1.  What  is  the  specific  purpose  of  the  invention?  « 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 
81  If  so,  since  when? 

9.  Where* may  it  be  seen  in  operation? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  submit 

specimens  of  the  ingredients  and  of  the  compound  sufficient  for  the 
purpose  of  experiments? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 

IMPORTANT   TO  APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process,  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant,  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE   MECHANIC  ARTS 

S.  &  A.  Case  No 

Report  of  Sub-Committee,  dated  

Investigating    

To  THE  Committee  on  Science  and  the  Arts: 

Your   sub-committee    appointed   to   investigate   the   above   subject   report 
as  follows: 


In  consideration  of  the-< 


discovery 

excellence  of  construction 

ingenuity  and  novelty 

or 


v 


of  your  sub-committee  recommends 

the  award  of   to  of   

Respectfully   submitted, 


Chairman. 


Adopted  at  the  Stated  Meeting  of  19 
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FORM  C 
(Institute  Report  Forms) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

promotion  of  the  mechanic  arts 

Hall  of  the  Institute, 

Philadelphia, 

S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 


discovery 

T  -J      X-        i-  ^1-      excellence  of  construction 

In  consideration  of  the<{ 

ingenuity  and  novelty 
or 

of  the  Institute  awards  the, 


to of 

President. 

[seal] 

Secretary. 

Countersigned  . . .' 

Chairman  of  the  Committee  dn  Science  and  the  Arts, 
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available,  in  book-form,  notable  lectures  delivered  before  its  members,  has  been 
very  well  received. 

The  report  of  the  Committee  on  Meetings  (Dr.  Gellert  Alleman,  Qiair- 
man)  contains  a  list  of  the  lectures  arranged  by  this  Committee,  showing  that 
the  meetings  of  the  Institute  during  the  past  year  have  been  very  carefully 
arranged,  and  always  selected  with  a  view  of  presenting  to  the  Institute 
members  the  latest  and  most  authoritative  information  on  the  progress  in 
science  and  industry.  At  the  meeting  held  on  the  afternoon  of  May  21,  1924, 
The  Franklin  Medal,  accompanying  Certificate,  and  Certificate  of  Honorary 
Membership,  were  awarded  to  Sir  Ernest  Rutherford,  F.R.S.,  Cavendish 
Professor  of  Physics,  Cambridge  University,  Cambridge,  England,  in  recog- 
nition of  his  'Mong-continued  and  fruitful  researches,  signally  contributing  to 
the  present  state  of  knowledge  of  the  elements,  their  constitution  and  relation- 
ships." In  Sir  Ernest's  absence,  these  awards  were  accepted  in  his  behalf  by 
H.  G.  Chilton,  Esquire,  C.M.G.,  Counsellor  of  the  British  Embassy,  Washing- 
ton. The  Franklin  Medal,  accompanying  Certificate,  and  Certificate  of  Honor- 
ary Membership,  were  also  awarded  to  Dr.  Edward  Weston,  of  Newark, 
New  Jersey,  in  recognition  of  his  "discoveries  and  inventions  in  the  field  of 
electricity,  inmieasurably  fruitful  and  fundamental,  contributory  to  the  estab- 
lishment of  the  electric  art."  Unfortunately,  Doctor  Weston  could  not  be 
present,  on  account  of  illness,  and  these  honors  were  accepted  for  him  by 
Dr.  L.  H.  Baekeland,  President  of  the  American  Chemical  Society.  In  all, 
there  were  eight  stated  meetings  of  the  Institute  held  on  the  third  Wednesday 
of  each  month,  from  October  to  May  inclusive,  at  which  there  was  a  total 
attendance  of  1053.  Sixteen  other  lectures  were  held  during  the  same  period, 
with  a  total  attendance  of  1894.  This  represents  a  very  good  average  attendance 
at  the  meetings  and  lectures.  Of  course  it  must  not  be  forgotten  that  the  benefit 
reaches  a  still  larger  number  through  the  medium  of  the  Institute  Journal. 
All  of  the  efforts  of  this  Committee  therefore  are  well  worth  while. 

The  Committee  on  Library  (Mr.  W.  H.  Fulweiler,  Chairman)  reports 
accessions  for  the  year,  of  831  bound  volumes,  174  unbound  volumes,  and  1191 
pamphlets,  making  a  total  increase  for  the  year  of  2196  publications.  In 
addition  to  purchases  these  include  gifts  from  members  of  the  Institute  and 
from  other  individuals.  The  Institute  is  also  under  obligation  to  various 
Government  Departments,  State  and  municipal  officials,  and  to  the  numerous 
organizations  who  have,  from  time  to  time,  supplied  the  Library  with  publi- 
cations on  technical  subjects.  To  all  of  these  the  Institute  is  glad  to  record 
its  appreciative  thanks.  The  Conmiittee  also  reports  that  the  Library  was 
maintained  at  its  usual  high  standard  by  the  binding  of  periodicals  and  the 
rebinding  of  old  volumes,  etc.,  and  by  continuing  and  increasing  the  number  of 
exchanges  of  the  Journal  for  the  publications  of  other  scientific  institutions. 
With  its  82,941  volumes,  20.655  pamphlets,  2292  maps  and  charts,  1356  photo- 
graphs and  784  original  drawings  and  designs,  our  splendid  Library  is  of 
priceless  value  not  only  to  the  members  of  the  Institute,  but  to  all  scientists 
and  engineers,  and  even  the  general  public. 

The  Committee  on  Science  and  the  Arts  (Mr.  (korge  H.  Benzon,  Jr., 
Chairman)  reports  that  final  disposition  was  made  of  eighteen  cases,  eleven 
of  which  received  awards.    This  Committee  also  reports  two  noteworthy  gifts : 
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which  such  a  man  must  be  drawn  is  exceedingly  limited,  and  it  is  of  the  utmost 
importance  that  the  Director  selected  should  be  a  man  possessing  such  unusual 
scientific  and  personal  attainments  as  will  enable  him  to  carry  out  the  high 
aims  contemplated  in  Mr.  Bartol's  generous  bequest.  Under  the  circumstances, 
the  delay  in  starting  the  work  will  be  appreciated.  It  is  expected,  however, 
that  the  selection  of  a  Director  will  be  made  within  a  short  time,  possibly 
before  this  report  is  received,  and  it  is  felt  that  the  delay  will  be  more  than 
compensated  for  in  the  selection  of  one,  who  is  likely  to  put  the  Foundation 
in  a  favorable  position  with  similar  institutions. 

In  the  meanwhile,  all  possible  expense  at  the  Foundation  has  been  curtailed, 
and  very  considerable  sums  from  income  are  being  added  to  the  principal  of  the 
bequest  for  future  use. 

The  outstanding  event  of  this  past  year  was  the  Centenary  Celebration  of 
the  Founding  of  the  Institute  and  the  Inauguration  Exercises  of  the  Bartol 
Research  Foundation,  held  September  17th,  18th,  and  19th,  during  i;^ich  the 
Institute  was  honored  by  the  presence  of  delegates  from  universities,  scientific 
associations,  and  industrial  organizations  from  this  country  and  abroad.  It 
was  the  most  brilliant  gathering  of  scientists  that  has  probably  ever  been  held 
in  the  United  States.  The  purpose  of  this  Celebration  was  to  have  a  record 
of  science  in  the  year  1924.  This  was  accomplished  by  the  presentation  of 
papers  on  chemistry,  physics  and  engineering,  by  the  world's  leading  scientists. 
The  complete  program  of  the  Centenary  Celebration  giving  the  titles  of  the 
addresses  and  papers  with  the  names  of  the  speakers  was  published  in  the 
September  issue  of  the  Journal.  Monographs  of  the  addresses  and  papers 
have  since  been  issued.  Many  of  these  papers  have  been  asked  for  by  colleges 
and  universities  for  the  purpose  of  their  employment  as  texts  in  various 
courses.  A  number  of  the  recipients  of  these  monographs  have  sent  apprecia- 
tive letters. 

Some  idea  of  the  popular  interest  manifested  in  these  publications  may  be 
gained  by  the  fact  that  one  address — ^that  of  Dr.  Arthur  D.  Little,  entitled 
"  The  Fifth  Estate  " — ^has  been  printed  in  eighteen  different  journals,  the  issues 
of  which  total  approximately  three  million  copies.  Three  volumes  containing 
the  complete  proceedings  of  the  Centenary  Celebration  are  now  in  course  of 
preparation,  and  will  be  available  shortly. 

Under  the  title,  "  Modem  Views  of  Physical  Science,"  Dr.  Elwood 
Hendrick  has  described,  in  a  most  interesting  manner,  the  details  of  the 
Centenary  Celebration.  Doctor  Hendrick's  book  constitutes  a  permanent,  but 
brief,  record  of  the  various  meetings. 

The  Centenary  Committee  under  the  able  chairmanship  of  Dr.  Gellert 
Alleman,  with  Mr.  Henry  Howson  as  its  Treasurer  and  Dr.  Walton  Clark, 
Mr.  C.  C.  Tutwiler  and  your  President  as  the  other  members,  planned  and 
carried  out  the  program.  The  magnitude  of  the  labors  assumed  by  Doctor 
Alleman  may  be  appreciated  when  it  is  stated  that  it  involved  correspondence 
with  leading  scientists  all  over  the  world,  the  reception  and  entertaining  of  the 
guests  and  delegates,  the  selection  of  appropriate  lecture  rooms  and  auditoriums, 
and  careful  attention  to  a  host  of  other  details.  Our  guests  were  imstinted 
in  their  praise  of  Doctor  Alleman*s  efforts  in  providing  for  their  every  comfort. 
Mr.  Henry  Howson,  as  the  Treasurer  of  the  Committee,  spent  much  time 
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An  address  appropriate  to  the  occasion  was  made  by  Mr.  C.  C.  Tutwiler,  a 
Vice-President  of  the  Institute  and  Chairman  of  the  Bartol  Research  Foun- 
dation Committee. 

An  unusual  feature  of  the  Celebration  was  the  Convocation  held  at  the 
University  of  Pennsylvania  on  Friday  afternoon,  September  19th,  when  the 
President  and  Provost  of  the  University,  Dr.  Josiah  H.  Penniman,  assisted  by 
the  Vice-Provost,  Dr.  J.  Hartley  Merrick,  conferred  the  Honorary  Degree 
of  Doctor  of  Science  upon  Sir  William  Henry  Bragg,  of  the  Royal  Institution, 
London;  Professor  Charles  Fabry,  of  the  University  of  Paris;  Sir  Charles  A. 
Parsons,  of  the  Institution  of  Naval  Architects,  London;  Dr.  E.  W.  Rice,  Jr., 
Honorary  Chairman  of  the  Board  of  Directors  of  the  General  Electric  Com- 
pany; Professor  Pieter  Zeeman,  of  the  University  of  Amsterdam;  and 
your  President. 

The  Banquet  held  in  the  Ball  Room  of  the  Bellevue-Stratford  on  Friday 
evening,  September  19th,  was  a  gala  occasion  and  a  memorable  conclusion  to 
the  Centenary  Celebration. 

The  funds  which  made  it  possible  for  the  Institute  to  carry  out  its  Cen- 
tenary Celebration  in  this  noteworthy  manner,  were  the  result  of  liberal  con- 
tributions from  many  industries  and  individuals.  We  are  glad  to  record  our 
thanks  to  these  contributors  for  their  generous  assistance. 

The  proceedings  of  the  Celebration  received  wide  publicity  in  the  daily 
newspapers  and  the  technical  press,  and  unquestionably  this  has  more  firmly 
established  in  the  public  mind  an  appreciation  of  the  work  of  the  Institute. 

The  outstanding  success  of  the  Centenary  Celebration  was  due  to  the 
cooperation  of  the  members.  Board  of  Managers,  and  the  Ofiicers  of  the  Insti- 
tute, and  to  the  whole-hearted  assistance  which  we  received  from  the  various 
sources  mentioned. 

The  official  staff  has  undergone  some  changes.  Dr.  R.  B.  Owens  resigned 
as  Secretary  of  the  Institute  and  Director  of  the  Bartol  Research  Foundation, 
as  recorded  in  the  January,  1925,  issue  of  the  Journal.  Mr.  T.  R.  Parrish, 
Actuary  and  Assistant  to  Doctor  Owens,  .resigned  to  accept  a  position  in  the 
business  world.  Dr.  George  A.  Hoadley  was  elected  Acting  Secretary  and 
Editor  of  the  Journal.  Mr.  Alfred  Rigling  was  elected  Assistant  Secretary 
and  Assistant  Editor  of  the  Journal,  and  also  retains  the  position  of  Librarian. 
Mr.  W.  F.  Jackson,  Jr.,  was  appointed  to  the  office  of  Controller,  formerly 
known  as  Actuary,  and  all  of  the  accounting  and  allied  work  of  the  Institute, 
including  that  of  the  Bartol  Research  Foundation,  has  been  placed  in  his  charge. 

It  has  been  a  real  pleasure  and  privilege  to  me  to  serve  the  Institute  as 
its  President  during  the  past  year.  In  the  work  of  this  office,  which  otherwise 
might  have  become  a  serious  burden,  I  have  received  the  greatest  measure  of 
assistance  and  cooperation  from  the  officers  and  the  Board  of  Managers,  from 
the  Chairman  and  members  of  the  Committees  and  from  the  staff  of  the 
Institute.  I  wish  to  record  especially  my  appreciation  of  the  invaluable  aid  and 
counsel  rendered  to  me  by  my  predecessor.  Dr.  Walton  Clark.  His  long 
experience  as  the  President  of  the  Institute  for  seventeen  years,  he  has  unre- 
servedly placed  at  my  disposal  at  all  times.  This  intimate  association  with 
Doctor  Clark  has  been  most  agreeable  and  inspiring  to  me. 

Another  century  of  opportunity  now  lies  before  the  Institute.     With  the 
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Institute  is  also  under  obligation  to  various  government  departments,  state  and 
municipal  officials  and  to  the  numerous  organizations  who  have  from  time  to 
time  supplied  the  library  with  publications  on  technical  subjects. 

The  contents  of  tKe  library  on  September  30,  1924,  were: 

Volumes,  bound  and  unbound 82,940 

Pamphlets    20,655 

Maps  and  Charts  2,292 

Photographs    1,356 

Original  Drawings  and  Designs  784 

Binding: 

During  the  year  the  following  work  was  done  by  the  binders: 

Recent  volumes  of  periodicals   383 

Patent  specifications    22 

350  pamphlets  bound    24 

Volumes  charged  to  the  Ware  Fund  4 

Old  volumes  bound   66 

Old  volumes  rebound   i 

Magazines  and  other  periodical  publications: 

5650  copies  of  the  Journal  were  distributed  for  exchange  purposes. 

26  new  exchanges  were  added  to  the  mailing  list  and  13  were  removed. 

The  total  number  of  exchanges  on  September  30  was  504. 

The  subscriptions  totalled  192. 

The  number  of  publications  received  by  gift  was   103,  making  the  total 
periodical  publications  received  by  the  library  799. 

No  changes  have  occurred  in  the  library  staff  during  the  past  year. 

Respectfully  submitted, 

W.    H.    FULWEILER, 

Philadelphia,  January  14,  1925.  Chairman. 


REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30,  1924 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  models,  apparatus  and  specimens  have  been  added  to  the 
Institute's  collection  since  the  date  of  the  last  report: 

Four-Light  Series  Brush  Arc  Generator  No.  36,  presented  to  the  Institute 
by  the  Philadelphia  Electrical  and  Manufacturing  Company  through  Mr.  C.  L. 
Bundy,  Secretary  and  Treasurer. 

Weston  Dynamo,  1876,  Brush  Dynamo  (early  form)  and  Djmamo  without 
name-plate,  given  by  Mr.  Julius  Boekel. 

A  collection  of  switches,  meters  and  other  electrical  apparatus  presented 
by  Mr.  J.  P.  Manypenny,  President  of  the  Engineering  Equipment  Company, 
Philadelphia. 

Medallions  of  George  Washington,  Benjamin  Franklin  and  the  Prince  of 
Wales,  cast  in  Hadfield  manganese  steel,  presented  by  Sir  Robert  Hadfield. 
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ments  in  California  and  Chili.  References  to  volcanic  phenomena  were  largely 
confined  to  those  recently  exhibited  by  Etna,  of  which  a  number  of  colored 
slides  were  shown  portraying  various  stages  of  the  several  eruptions.  At 
this  meeting  the  Elliott  Cresson  Medal  was  awarded  to  Raymond  D.  Johnson 
for  his  invention  of  the  "Johnson  Hydraulic  Valve." 

November  21,  1923:  Rear  Admiral  William  A.  Moffett,  U.  S.  N.,  Chief, 
Bureau  of  Aeronautics,  Navy  Department,  Washington,  D.  C,  presented  a 
paper  on  "ZR-i,  the  First  Helium  Filled  Dirigible,"  in  which  he  referred  to 
the  cessation  of  airship  building  abroad  and  to  the  reviving  of  this  art  by  the 
American  Navy,  which  constructed  the  ZR-i,  in  which  is  used  helium,  a 
non-combustible  and  non-explosive  gas.  By  use  of  lantern  slides,  he  pointed 
out  the  main  structural  features  of  this  airship,  the  arrangement  of  the  gas 
bags  and  the  location  of  the  motors.  He  said  that  naval  constructors  had 
turned  their  hands  to  airship  building  and  were  pioneering  for  a  new  industry 
and  a  new  commercial  era  in  aeronautics..  He  further  referred  to  the  airship 
as  a  recent  factor  in  world  commerce,  and  by  use  of  charts  pointed  out  possible 
airship  routes  which  would  greatly  aid  in  speeding  up  communications  and 
cutting  down  distances.  He  also  emphasized  the  importance  and  value  of  the 
airship  as  a  naval  unit.  At  this  meeting  were  awarded  the  Elliott  Cresson 
Medal  to  Albert  Kingsbury  for  his  invention  of  the  "  Kingsbury  Thrust  Bear- 
ing," and  the  Edward  Longstreth  Medal  to  Harry  S.  Parks  for  his  invention 
of  the  "  Pneumercator  Tank  and  Draft  Gauge." 

December  19,  1923:  W.  F.  G.  Swann,  A.R.C.S.,  D.Sc,  Professor  of 
Physics,  University  of  Chicago,  Chicago,  Illinois,  presented  a  paper  on  **  The 
Structure  of  the  Atom,"  describing  the  fundamental  entities  and  radiations 
associated  with  the  modem  theory  of  the  atom.  He  discussed  the  electron, 
the  proton,  and  the  radioactive  radiations;  and  illustrated  his  remarks  by 
lantern  slides.  He  also  discussed  the  bearing  of  spectral  and  radioactive 
phenomena  on  the  theory  of  atomic  structure,  and  touched  on  the  work  of 
Thomson,  Rutherford,  Aston,  Bohr  and  Sommerfeld  in  connection  with  the 
development  of  this  theory,  and  spoke  of  the  part  played  by  the  theory  of 
relativity  in  the  fine  structure  of  spectral  lines.  This  paper  of  Doctor  Swann's 
has  been  published  in  the  March,  1924,  issue  of  the  Journal. 

January  16,  1924:  Charles  H.  Herty,  Ph.D.,  D.Sc,  President,  Synthetic 
Organic  Chemical  Manufacturers'  Association,  New  York  City,  presented  a 
paper  on  "  The  Coal-Tar  Industries  of  the  United  States."  He  pointed  out 
that  the  United  States  possesses  an  abundance  of  raw  material  for  the  develop- 
ment of  the  coal-tar  industries,  but  prior  to  the  world  war  economic  conditions 
were  such  that  a  large  proportion  of  the  coal-tar  was  wasted  or  consumed 
in  the  raw  state.  War  conditions  brought  about  a  blockade  against  German 
coal-tar  chemicals,  and  this  in  turn  led  to  the  development  of  a  coal-tar 
chemical  industry  in  this  country.  Dyestuffs,  medicinals,  high  explosives, 
photographic  chemicals,  synthetic  flavoring  extracts,  perfumes  and  tanning 
materials  are  all  finished  products  emanating  from  coal-tar.  During  the  past 
five  years  the  coal-tar  chemical  industry  has  grown  to  an  annual  production 
of  eighty-eight  million  pounds,  of  a  total  value  of  fifty-four  million  dollars, 
as  shown  by  the  United  States  Tariff  Commission  annual  census.  Doctor  Herty 
showed  that  it  is  essential  that  the  independence  of  this  country  in  this  line 
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comprehensible  to  those  not  conversant  with  the  matter.  His  conmumication, 
which  was  illustrated  by  lantern  slides,  was  published  in  the  July,  1924,  issue 
of  the  Journal.  At  this  meeting  Honorary  Membership  was  conferred  on 
Dr.  Charles  A.  Coffin,  who  was  presented  by  Dr.  Samuel  Insull,  a  Life  Member 
of  the  Institute. 

May  21,  1924 :  Mr.  W.  C.  L.  Eglin,  President,  in  the  chair,  recognized  Dr. 
Joseph  S.  Ames,  Dean,  The  Johns  Hopkins  University,  Baltimore,  Maryland, 
who  made  a  statement  relative  to  the  work  of  Sir  Ernest  Rutherford,  F.R.S., 
Cavendish  Professor  of  Physics,  Cambridge  University,  Cambridge,  England, 
recently  awarded  the  Franklin  Medal  in  recognition  of  "  long-continued  and  fruit- 
ful researches,  signally  contributing  to  the  present  state  of  knowledge  of  the 
elements,  their  constitution  and  relationships."  H.  G.  Chilton,  Esquire,  C.M.G., 
Counsellor  of  the  British  Embassy,  Washington,  D.  C,  representing  His  Britan- 
nic Majesty's  Government,  was  then  presented  to  the  Chairman  and  received 
from  him  the  Franklin  Medal,  accompanying  Certificate,  and  Certificate  of 
Honorary  Membership  in  the  Institute,  awarded  to  Sir  Ernest  Rutherford.  Mr. 
Chilton  expressed  for  his  Government  its  appreciation  of  the  high  honor  conferred 
upon  his  distinguished  countryman.  Dr.  Frank  Sprague,  of  New  York  City, 
was  then  recognized,  and  described  the  work  of  Dr.  Edward  Weston,  of 
Newark,  New  Jersey,  who  had  been  awarded  the  Franklin  Medal  in  recognition 
of  "discoveries  and  inventions  in  the  field  of  electricity  immeasurably  fruitful 
and  fundamentally  contributory  to  the  establishment  of  the  electric  art."  Due 
to  the  illness  of  Doctor  Weston,  Dr.  L.  H.  Baekeland,  President  of  the 
American  Chemical  Society,  was  presented  to  the  Chairman  and  received  from 
him  the  Franklin  Medal,  accompanying  Certificate,  and  Certificate  of  Honorary 
Membership  in  the  Institute  for  Doctor  Weston.  The  paper,  "  Early  Days  in 
Radio-activity,"  prepared  for  presentation  at  this  meeting  by  Sir  Ernest 
Rutherford,  was  read  by  Dr.  Joseph  S.  Ames,  and  has  since  been  published 
in  the  September,  1924,  issue  of  the  Journal. 

At  these  Stated  Meetings  of  the  Institute  there  was  a  total  attendance 
of  1053. 

Sixteen  other  meetings  were  held  during  the  year  in  the  hall  of  the 
Institute.  The  following  is  a  list  of  dates  and  speakers  with  titles  and  synopses 
of  their  communications: 

October  25,  1923:  John  A.  Miller,  Ph.D.,  Professor  of  Mathematics  and 
Astronomy,  Swarthmore  College,  Swarthmore,  Pennsylvania,  presented  a  paper 
on  "  Solar  Eclipse  of  1923,"  giving  a  general  statement  of  the  problems 
attacked  during  the  eclipse:  the  study  of  the  form  of  the  corona;  a  study  of 
the  chemical  composition  of  the  corona;  a  study  of  the  motion  of  the  corona: 
and  the  testing  of  the  Einstein  theory.  He  described  the  instruments  used 
for  the  various  problems,  and  spoke  of  the  Swarthmore  program  of  obser- 
vations at  Yerbanis,  Mexico.     The  paper  was  illustrated  by  lantern  slides. 

November  i,  1923:  Howard  T.  Barnes,  D.Sc,  F.R.S.,  Former  Professor 
of  Physics,  McGill  University,  Montreal,  Canada,  presented  a  communication 
on  "  Ice  Formation,"  calling  attention  to  the  delicate  poising  of  the  forces 
of  Nature  as  illustrated  by  the  freezing  of  water  in  lakes  and  rivers.  He 
contrasted  the  melting  temperature  of  ice  with  the  freezing  temperature  of 
water,  and  spoke  of  surface  ice,  its  rate  of  growth  as  influenced  by  atmospheric 
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or  alkalinity,  but  does  not  give  the  amount  of  active  hydrogen  or  hydroxyl 
developed  by  the  ionizing  action  of  the  solvent.  He  said  that  this  fact  does 
not  interfere  in  the  ordinary  operations  of  the  laboratory,  but  in  studies  of 
the  action  of  liquids  upon  living  tissues,  the  amount  of  acid  or  alkali  ionized  is 
of  great  importance.  The  problems  of  determining  the  degree  of  ionization 
and  interpreting  the  results  have  been  extensively  studied.  The  earlier  views 
of  the  nature  and  constitution  of  acids  and  alkalies  were  briefly  summarized, 
after  which  were  set  forth  some  of  the  salient  features  of  the  modem 
investigations  into  the  relation  of  ionization  to  the  physiological  processes  of 
plants  and  animals.  The  paper  appeared  in  the  June,  1924,  issue  of  the  Journal. 
January  10,  1924:  L.  B.  Tuckerman,  A.B.,  Bureau  of  Standards,  Depart- 
ment of  Commerce,  Washington,  D.  C,  presented  a  paper  on  "  Materials  and 
Structural  Testing,"  in  which  he  discussed  the  function  of  the  materials  and 
structural  testing  laboratory  in  the  development  of  structural  engineering.  The 
paper,  which  was  illustrated  by  lantern  slides,  dealt  with  the  following  topics: 

1.  Tests  of  materials  and  their  significance  in  determining  the  value  of 
materials  in  use. 

2.  The  problem  of  new  materials. 

3.  Structural  testing. 

Full  scale  tests. 

Model  tests. 

Optical  stress  analysis. 

4.  Service  tests. 

5.  Correlation  of  the  results  of  materials,  structural  and  service  tests. 
January  24,  1924 :  L.  T.  Troland,  Ph.D.,  Professor  of  Psychology,  Harvard 

University,  Cambridge,  Massachusetts,  spoke  on  **  The  Interrelations  of  Modern 
Physics  and  Modern  Psychology."  The  paper,  which  was  illustrated  by  lantern 
slides,  was  later  published  in  the  April,  1924,  issue  of  the  Journal.  Doctor 
Troland  said  that  the  psychological  sciences  have  in  general  been  delegated  to 
deal  with  those  facts  of  experience  which  are  not  considered  by  the  physical 
sciences.  Thus  the  very  conception  of  the  psychical  depends  reciprocally  upon 
that  of  the  physical,  and  must  change  with  the  latter.  He  discussed  the  present 
status  of  this  relationship  in  the  light  of  modern  physical  ideas.  Another  phase 
of  the  topic  consists  in  the  relations  which  are  found  experimentally  to  exist 
between  psychological  and  physical  phenomena,  and  the  speaker  discussed  some 
specific  modern  problems  in  this  field  with  the  purpose  of  making  clear  the 
general  nature  of  the  psychophysical  relationship — the  interdependency  of 
"  body  and  mind  " — as  it  must  be  formulated  in  terms  of  the  latest  conceptions 
of  physics.  Finally,  he  gave  brief  consideration  to  the  more  philosophical 
problem  as  to  the  manner  in  which  the  interrelationships  of  physical  and 
psychical  are  to  be  explained. 

January  31,  1924:  Wheeler  P.  Davey,  Ph.D.,  Research  Laboratory,  General 
Electric  Company,  Schenectady,  New  York,  presented  a  paper  on  "  Radiation  " 
since  published  in  the  April  and  May  issues  of  the  Journal.  Since  those 
radiations  which  are  commonly  called  "  wave  motions "  cannot  be  affected 
while  traversing  empty  space,  our  whole  knowledge  of  them  is  based  on 
experiments  which  deal  (a)  with  the  material  substances  in  the  source  of  the 
"  waves,"  or    (b)    with  the  material   substances   which   may  be   interposed   in 
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pany,  Incorporated,  New  York  City,  spoke  on  "  Ferromagnetism  and  Its 
Dependence  upon  Chemical,  Mechanical  and  Thermal  Conditions."  He  showed 
how  recent  theoretical  and  experimental  studies  upon  the  magnetic  properties 
of  atoms  and  ions  in  gases  and  liquids  have  emphasized  the  need  for  more 
searching  study  into  the  ferromagnetic  condition  of  atoms  in  solid  metals 
and  alloys,  and  how  improvements  in  ferromagnetic  materials  for  particular 
purposes  have  supplied  opportunities  for  such  study.  New  instruments  of 
research  have  been  devised  for  the  examination  of  samples  subjected  to 
mechanical  and  thermal  control  prior  to  or  during  the  observations.  Doctor 
McKeehan  also  said  that  simultaneous  variations  of  other  than  magnetic 
properties  afford  clues  to  the  nature  of  the  atomic  or  sub-atomic  processes 
in  magnetization.  His  paper,  which  was  illustrated  by  lantern  slides,  has 
since  appeared  in  the  May  and  June,  1924,  issues  of  the  Journal. 

March  6,  1924:  O.  Maass,  Ph.D.,  Professor  of  Physical  Chemistry, 
McGill  University,  Montreal,  P.  Q.,  Canada,  presented  a  paper  illustrated  by 
lantern  slides  on  "  Molecular  Attraction  and  Molecular  Combination."  He 
said  that  the  experimental  determination  of  physical  properties,  such  as  gas 
density,  melting .  point,  surface  tension,  etc.,  has  given  an  insight  into  the 
relative  magnitudes  of  attractions  existing  between  molecules;  and  that  the 
actual  isolation  of  molecular  compounds  and  the  measurement  of  the  rates  of 
chemical  reactions  are  also  available  for  investigation  of  molecular  attraction. 
The  constituents  of  oxonium  compounds  and  the  unsaturated  hydrocarbons  in 
conjunction  with  the  halogen  hydrides  have  been  used  for  an  investigation  of 
this  kind,  and  Doctor  Maass  discussed  the  results  in  connection  with  prevailing 
views  of  electron  distribution  in  molecules.  This  paper  appeared  in  the  August, 
1924,  issue  of  the  Journal. 

March  13,  1924:  Charles  H.  Paul,  C.E.,  Chief  Engineer,  The  Miami 
Conservancy  District,  Dayton,  Ohio,  at  a  joint  meeting  with  the  Philadelphia 
Section,  American  Society  of  Civil  Engineers,  presented  a  communication  on 
"  Control  of  River  Flood  Conditions  with  Special  Reference  to  the  Miami 
Conservancy  District  of  Ohio."  He  discussed  the  problems  involved  in  the 
control  of  river  floods,  and  described  some  methods  used  in  this  country 
and  abroad,  giving  a  detailed  explanation  of  the  causes  and  effects  of  the 
1 91 3  flood  in  the  Miami  Valley.  He  showed  the  manner  in  which  data  were 
collected  and  studies  made  preliminary  to  design,  and  followed  this  by  an 
outline  of  the  design  and  structures  of  the  Miami  Conservancy  District  and 
the  manner  in  which  they  were  constructed.  These  works  include  five  large 
earth  dams  constructed  by  the  hydraulic  method,  and  a  series  of  river  channel 
and  levee  improvements  in  each  of  the  cities  of  the  district.  The  paper  was 
illustrated  by  lantern  slides,  and  appeared  in  the  August,  1924,  issue  of 
the  Journal. 

March  27,  1924:  John  Johnston,  D.Sc,  Sterling  Professor  of  Chemistry, 
Yale  University,  New  Haven,  Connecticut,  spoke  on  **  Solubility  Relations  of 
Organic  Compounds."  The  paper,  which  was  illustrated  by  lantern  slides, 
showed  that  systematic  investigation  of  solubility  of  organic  compounds,  and  in 
particular  of  isomeric  and  other  closely  related  substances,  is  yielding  results 
of  considerable  significance.  In  the  first  place,  it  offers  a  means  of  analyzing 
mixtures  of  isomeric  substances  which  are  not  separable  by  purely  chemical 
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REPORT   OF  THE  COMMITTEE  ON  ELECTION  AND 

RESIGNATION  OF  MEMBERS 

FOR  THE  FISCAL  TEAR  EKDIKG  SEPTEMBER  3^  19H 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  fiscal  year  ending  September  30,  1924,  seventy-four  new  mem- 
bers were  enrolled  in  all  classes  of  membership;  resignations  were  received 
and  accepted  from  twenty-nine  members;  and  deaths  of  twenty-one  members 
were  recorded. 

The  detail  as  to  elections,  resignations,  and  deaths  for  the  two  years  ending 
September  30,  1924,  is  as  follows : 

Elections  :  1922-23    1923-24 

Resident  Members   32  37 

Non-Resident  Members   21  33 

Associate  Members   4  3 

Honorary  Members  0  0 

Corresponding  Members    o  0 

Life  Members  2  i 

Second  Class  Stock  i  0 

60  74 

Resignations  : 

Resident    Members    9  13 

Non-Resident  Members    18  15 

Associate  Members   3  i 

Second  Class  Stock  0  o 

30  29 

Deaths  : 

Resident  Members  11  8 

Non-Resident  Members   10  7 

Life  Members  3  4 

Honorary   Members    i  i 

Associate  Members   i  o 

Second  Class  Stock  i  0 

Corresponding   Members    o  i 

27  21 
Summary: 

Elections    64  74 

Resignations   30  29 

Dropped  for  non-payment  of  dues  23  15 

Deaths 27  21 

Net  increase  in  membership    27 
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Membership  of  the  Institute  by  Classes,  September  30,  1924, 

Resident  Members  538 

Non-Resident  Members   563 

Life  Members  199 

Honorary   Members    24 

Associate  Members   28 

Second  Class  Stock  Members   24 

Corresponding  Members    2 

Total    1378 

An  increase  of  twenty-seven  was  recorded  in  the  membership  of  the  Insti- 
tute for  the  year  ending  September  30,  1924, 

Respectfully  submitted, 

R.  W.  Lesley, 
Philadelphia,  January  14,  1925.  Chairman, 


REPORT  OF  THE  COMMITTEE  ON  STOCKS  AND 

FINANCE 

FOR  THE  FISCAL  YEAR  ElfDIlfG  SEPTEMBER  10,  1924 

To  the  Board  of  Managers  of  The  Franklin  Institute: 
The  Committee  presents  the  following  statement: 

Property  and  Funds 

Building  and  Land,  13-17  South  Seventh  Street $60,000.00 

Library    100.000.00        $160,000.00 

Unexpended 
Principal         Income 

Funds  held  by  Board  of  Trustees $623,027.88    $2,537.48 

Funds  held  by  Board  of  Managers. . . .  169.44 

Franklin  Institute  Building  Fund 554;582.6o 

Elliott  Cresson  Medal  Fund 3.000.00      1,017.88 

Franklin  Fund  and  Building  Committee  16,826.21 

Total   Funds    $1,197,606.13    $3,55536     $1,201,161.49 

Grand  Total    $1,361,161.49 

LlABIUTIES 

Certificates  of  Stock $28,804.00 

Bills  Payable  33,000.00 

Vouchers  Payable    2,762.46 

Unearned  Income  67.50 

$64,633.96 
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Income  and  Expenses  Applicable  to  the  Year  Ended  September  30,  1924 

Income: 

Dues — Resident    $7,470.00 

Non- Resident    2,735.00 

Second  Class  Stock 252.00 

Associate    82.50    $10,539.50 

Initiation  Fees 140.00 

H.  Belfield  Memorial  Fund 268.82 

James  H.  Cresson  Memorial  Fund  2,302.31 

General  Endowment  Fund 19,265.23 

John  H.  Wahl  Fund  4,578-59 

Lewis  S.  Ware  Library  Fund 600.00 

Estate  of  John  Turner  15649 

Estate  of  Robert  Wright 2,144.65 

Publications — Subscriptions  and  Sales  $3,481.50 

Advertising     4,41337        7.894-8^ 

**  Physics  of  the  Air  " 250.00 

Miscellaneous  Income  and  Expense 704.16 

Total    $48,844.62 

Expenses 

Building— Wages    $1,893.85 

Repairs  and  Maintenance   2,085.30 

Taxes,  Water  Rent  and  Insurance   96.89 

Heat,  Light  and  Power  936.22 

Miscellaneous  Supplies  and  Expense 370.86      $5,383.12 

Instruction — Salaries  and  Annuities  $250.00 

Miscellaneous  Expense 148.92           398.92 

Library — Salaries    9,346-95 

Books  and  Periodicals   1,673.32 

Binding    1,150.00 

Miscellaneous  Expense   490.61       12,660.88 

Meetings   1,398.64 

Office  and  General — Salaries   $14,998.29 

Office  Expense    2,102.62 

General  Expense 1,578.86 

Auditor  and  Treasurer    918.87      19,598.74 

Publications — Printing    $14,723.07 

Illustrating    3,259-68 

Miscellaneous   Expense    815.98 

Year  Book    822.01 

Reprints    1,064.41      20,685.15 
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The  expenses  of  the  Committee  for  the  year  are  as  follows : 

Printing    $14,723.07 

Illustrations   a»259.68 

Year  Book 822.01 

Miscellaneous  Expense  815.98 

Total    $19,620.74 

The  net  expenses  are  less  than  this  amount,  the  receipts  being: 

For  Advertisements  $4*413.37 

For  Journal  Subscriptions  3,481.50 

Total  Receipts $7,894.87 

Making  the  net  cost  $11,725.87 

Respectfully  submitted, 

George  D.  Rosengarten, 
Philadelphia,  January  14,  1925.  Chairman. 

REPORT  OF  COMMITTEE  ON  ENDOWMENT 

FOR  THB  FISCAL  TEAR  BKDIKO  SBPTBMBBR  3^  ifas 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

Your  Committee  has  received  the  two  following  Endowments  this  year: 

Louis  Edward  Levy  Medal  Fund  $2,500.00 

George  R.  Henderson  Medal  Fund 2,500.00 

Respectfully  submitted,  ' 

G.  H.  Clamer, 
Philadelphia,  January  14,  1925.  Chairman. 


REPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND 

THE  ARTS 

FROM  OCTOBBR  i,  1923,  TO  JAKUARY  31,  192$ 

« 

To  the  President  and  Members  of  The  Franklin  Institute: 

In  order  to  have  the  yearly  report  of  the  Chairman  cover  the  exact  months 
of  his  Chairmanship,  this  report  includes  a  record  of  the  work  of  the  Com- 
mittee on  Science  and  the  Arts,  from  October  i,  1923,  to  January  31,  1925. 
The  year  1924  was  the  ninetieth  in  which  the  Committee  has  rendered  service 
to  the  Institute.  During  the  period  which  this  report  covers,  investigation  and 
final  disposition  of  eighteen  cases  were  made,  and  there  are  now  pending 
seventeen  cases. 

The  appendix  of  this  report  gives  the  name  of  the  inventor,  the  name  of 
the  invention  and  the  award  made  in  each  case. 

Eleven  of  the  eighteen  cases  investigated  received  awards,  one  was  tabled, 
one  was  withdrawn  and  five  were  dismissed  without  prejudice. 

The  standing  Sub-Committee  on  The  Franklin  Medal  and  the  standing 
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supplied  at  the  Nineteenth  Street  buildings  provided  with  a  projection  lantern. 
The  first  meeting  held  in  this  room  was  on  February  6,  1924.  Dr.  Wm.  C.  L. 
Eglin  was  present  at  this  meeting  and  spoke  in  words  of  highest  praise  of  the 
valuable  work  done  each  year  by  the  Committee  on  Science  and  the  Arts. 

On  account  of  the  Celebration  of  the  Centenary  of  the  Institute  on  the 
17th,  i8th.  and  19th  of  September  and  the  necessary  work  of  preparation,  the 
September  meeting  of  the  Committee  was  omitted. 

A  detailed  statement  of  the  Committee's  work  during  the  period  which 
this  report  covers  is  appended. 

Respectfully  submitted, 

Geo.  H.  Benzon,  Jr., 
Chairman, 

APPBKDIX 

Statement  of  the  Committee's  Operation  from  October  i,  1923, 

TO  January  31,  1925 

Cases  pending  October  i,  1923  « . .     18 

Applications  received  to  January  31,  1925 11 

Special   Reports 6 

35 

Disposed  of  to  January  31,  1925 18 

Leaving  pending  17 

AWARDS    made 

Franklin  Medal  Awards 2 

Louis  Edward  Levy  Awards i 

Howard  N.  Potts  Awards   2 

Edward  Longstreth  Awards  6 

II 


AWARDS 

1835-1925 

FRANKLIN  MEDAL  AWARDS 
1915-1925 

Arrhenius,  Svante  August,  Ph.D.,  M.D.,  D.Sc,  LL.D. 

"  In  recognition  of  his  notable  contributions  to  the  theory  of   physical 
science  which  have  found  unprecedently  extended  and  fruitful  application  in 
the  experimental  study  of  chemical,  i^ysical,  biological  and  cosmic  phe- 
nomena, as  well  as  in  industrial  chemistry." 
1920. 

Carty,  John  J.,  D.Eng.,  D.Sc,  LL.D.,  D.S.M. 

"  In  recognition  of  his  long-continued  activities  in  the  telephone  service, 
his  important  and  varied  contributions  to  the  telephone  art,  his  work  in 
the  establishment  of  the  principles  of  telephone  engineering,  and  his 
signal  success  in  directing  the  efforts  of  a  large  staff  of  engineers  and 
scientists  to  the  accomplishment  of  the  telephonic  transmission  of  speech 
over  vast  distances." 
1916. 

Dewar,  Sir  James,  LL.D.,  D.Sc,  Ph.D.,  F.R.S.E.,  F.I.C.,  F.C.S. 

"  In  recognition  of  his  numerous  and  most  important  contributions  to  our 
knowledge  of  physical  and  chemical  phenomena  and  his  great  skill  and 
inventive  genius  in  attacking  and  solving  chemical  and  physical  problems 
of  the  first  magnitude." 
1919. 

Edison,  Thomas  Alva,  Ph.D.,  D.Sc,  LL.D. 

"  In  recognition  of  the  value  of  numerous  basic  inventions  and  discoveries 
forming  the  foundation  of  world-wide  industries,  signally  contributing  to 
the  well-being,  comfort  and  pleasure  of  the  human  race." 

1915. 

Fabry,  Charles,  D.Sc 

"In  recognition  of  his  numerous  and  highly  important  contributions  in 
the   field   of   physical   science,   particularly   the   solution   of   optical   and 
spectroscopical  problems  of  fundamental  importance." 
1921. 

FERRlfe,  AUGUSTE  GUSTAVE,  GENERAL 

"  In  recognition  of  his  long-continued  and  successful  researches  in  the  field 
of  radio-transmission  of  intelligence  and  their  splendid  and  successful 
military    applications,    and   of    his    eminent    success    in   the    organization 
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CRESSON  MEDAL  AWARDS 
1856-1925 

Acker,  C.  E. 

Process  of  Manufacturing  Caustic,  etc. — 1902. 
Albert,  Charles  F. 

Violins  and  Bows. — 1887. 
American  Cotton  Company. 

Round  Lap  Bale  System. — 1901. 
American  Paper  Bottle  Company. 

Paper  Bottles  for  Various  Purposes. — 1906. 
American  Telephone  and  Telegraph  Company. 

Contributions  to  the  Modern  Telephone  Art. — 1916. 
Atwater,  W.  O.,  and  Rosa,  E.  B. 

Respiration  Calorimeter. — 1900. 
Automatic  Electric  Company. 

Automatic  Telephony. — 1910. 

Baeyer,  J.  F.  A.  VON. 

Research  Work  in  Organic  Chemistry. — 1912. 
Baldwin  Locomotive  Works. 

Contributions  to  the  Evolution  of  the  American  Locomotive. — 1907. 
Batcheller,  C.  H. 

Compound  Locomotive. — 1893. 
Bates,  Stockton;  Shaw,  Edwin,  and  Von  Culin,  G.  M. 

Spindle  Support. — 1891. 
Bell,  Alexander  Graham. 

Electrical  Transmission  of  Speech. — 1912. 
Berliner,  Emile. 

Telephony  and  Sound  Reproduction. — 1913. 
Bevington,  J.  H. 

Welding  Metal  and  Spinning  and  Shaping  Tools. — 1891. 
BiLGRAM,  Hugo. 

Bevel  Gear  Cutter. — 1887. 
Bon  WILL,  W.  G.  A. 

Electro-Magnetic  Dental  Mallet. — 1876. 
Borsch,  Louis. 

Solid  Invisible  Bifocal  Lens. — 1907. 
Bower,  Henry. 

Inodorous  Glycerine. — 1878. 
Brashear,  John  A. 

Leading  Work  in  Astronomic  Science. — 1910. 

Castner,  H.  Y. 

Electrolytic  Process  of  Decomposing  Alkaline  Chlorides  for  the  Production 

of  Caustic  and  Chlorine. — 1897. 
Chabot,  Cyprien. 

Shoe  Sewing  Machine. — 1885. 
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KUxirK  SmtHkHii  Vwmet. — Mfj, 

CttfMf1Ct%,  Sit  WfLUAM. 

I>iK//fefief  m  Chcfmftry. — igiz, 
Cciftir.,  VifMUZ  AMP  Makvl 

\U%»'/drdnt%  Ut%n\img  m  the  Discorery  of  Radium. — igogi 

l>%Vftmf.%i,  Iask,, 

The  Atjdiof)/— 'I5«2, 
\)%].Anm%n9Mt,  NofrBEirr, 

Machine  for  Treattni^  Flax. — 1879. 

Synchr/m/ni»  Multiplex  Telegraphy. — 1886. 
System  of  Machine  Tclcijraphy. — 1896. 
TrlrjKi^t,— iga8. 
\)\v%r\  Motor. — igoi. 

|)OIK,K,   J.    M. 

Synlrni  of  Storing  Coal. — 1904. 
hniuj'.v,  J*    H. 

I  )yi)iiniograph. — 1877. 

I'mi'M.  J.  Maria. 

KrMMichrf*  in  Photochemistry. — 1914. 

I'lUMKh,   MVKON   V„ 

I.nw  I'.xpMn.sioii  Lcading-in  Wire  for  Incandescent  Electric  Lamps. — 1921. 

I'.MMKT.   Wll.MAM   LkRoY. 

Work  «)n  l%Icotrical  Propulsion  of  Ships  and  Prime  Movers. — 1920. 

I'lvKKIIl,,  J.  L. 

Pn>cc.ss  of  Kircproofing  Wood. — 1903. 
C\»ntrilnitiims  to  Organic  Chemistry. — 1913. 
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CRESSON  MEDAL  AWARDS 
FiSKE,  B.  A. 

Range  Finder. — 1892. 
Fiss,  Barnes,  Erben  &  Co. 

Worsted  Yarns. — 1875. 
Forbes,  John  S.,  and  Waterhouse,  A.  G. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Fritz,  John. 

Advancement  of  Steel  Industries. — 1910. 

Gaede,  W. 

Molecular  Air  Pump. — 1909. 
Gans,  Robert. 

Permutit. — 1916. 
Gayley,  J. 

Dry  Air  Blast  in  Blast  Furnace  Operation. — 1909. 
Gill,  W.  L. 

School  City. — 1903. 

GOLDSCHMIDT,   HaNS. 

Alumino-thermics. — 1904. 

GOLDSCHMIDT,  V. 

New  Theory  of  Musical  Harmony. — 1903. 
Gray,  E. 

Telautograph. — 1897. 
Gray  National  Telautograph  Company. 

Telautograph. — 1912. 
Griscx>m,  W.  Woodnut. 

Electric  Motor  and  Battery. — 1881. 

Hadfield,  Sir  Robert  A. 

Advancement  of  Metallurgical  Science. — 1910. 
Hammer,  W.  J. 

Historic  Collection  of  Incandescent  Electric  Lamps. — 1906. 
Hammond,  J. 

Typewriter. — 1890. 
Haupt,  L.  M. 

Reaction  Breakwater. — 1901. 
Hayes,  Mayer  and  Company. 

Manufacture  of  Files. — 1890. 
Heany,  J.  Allen. 

Fireproof  Insulated  Wire. — 1907. 
Herschel,  Clemens. 

Venturi  Meter. — 1898. 
Hollerith,  H. 

Electric  Tabulating  Device. — 1890. 
Holmes,  P.  H. 

Lubricant  Bearing. — 1892. 
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OKsaacfs  medal  awabds 
Hough,  R.  B. 

Contributions  to  the  Characteristics  and  Uses  of  the  American  Woods. — 

1906, 
Howe,  H.  M. 

Experimental  Research  on  SteeL — 1895. 
Howe,  H.  M. 

Metallurgy  of  SteeL— 1892. 

Ives,  Fkedesick  E. 

Color  Photography. — 1893. 

Jenkins,  C.  Franos. 

*'  Phantoscope."— 1898. 
Johnson,  Raymond  D. 

Hydraulic  Valve. — 1923. 

Kingsbury,  Albert. 

Thrust  Bearing. — 1923. 

Lanston,  T. 

Monotype  Machine. — 1896. 
Levy,  L.  E. 

Acid  Blast  Method  and  Apparatus  for  Etching  Metal  Plates. — 1900. 
Levy,  L.  E. 

Machine  for  Powdering  Plates  for  Etching. — 1504. 
Lewis,  Col.  Isaac  Newton. 

Machine  Gun. — 1918. 
LiNDE,  Karl  P.  G. 

Refrigeration  Processes. — 19 14. 
Lowe,  Thaddeus  S.  C. 

Water  Gas  Process  and  Apparatus. — 1886. 
Lovekin,  L.  D. 

Expanding  and  Flanging  Machinery  and  Tools  for  all  Classes  of  Tubes* — 

1904. 
Lumiere,  Auguste  and  Louis. 
Color  Photography. — 1909. 

Mallet,  A. 

Articulated  Compound  Locomotive. — 1908. 
Marks,  G.  E. 

Improvements  in  Artificial  Limbs. — 1893. 
Mason  and  Hamlin  Company. 

Liszt  Organ. — 1901. 
Mergenthaler,  O. 

Linotype. — 1889. 
MiCHELSEN,  A.  A. 

Work  in  Physical  Optics. — 1912. 
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MoissAN,  Henri. 

Investigations  with  the  Electric  Furnace. — 1898. 
MORLEY,  E.  W. 

Determination  of  Fundamental  Magnitudes  in  Chemistry.— 1912. 

Noble,  Alfred. 

Achievements  in  Civil  Engineering. — 19 12. 
NoRTHRUP,  Edwin  F. 

Electric  Furnace  and  High  Temperature  Investigations. — 1917. 

Olsen,  Tinius. 

Testing  Machine. — 1891. 
Ott  and  Brewer. 

China  and  Porcelain  Wares. — 1886. 

OUTERBRIDGE,   A.   E.,   Jr. 

Molecular  Structure  of  Cast  Iron. — 1904. 
Owens,  Michael  J. 

Bottle  Blowing  Machine. — 1915. 

Parker,  J.  C. 

Steam  Generator. — 1902. 
Peckover,  J. 

Stone  Sawing  Machine. — 1895. 
Pelton,  Lester  A. 

Water  Wheel.— 1894. 
Pencoyd  Iron  Works. 

Bridge  Construction. — 1900. 
Philups,  F. 

Pressed  Steel  Pulley  for  Power  Transmission. — 1907. 
Powers  and  Weightman. 

Exhibit  at  The  Franklin  Institute  Exhibition  of  1874.— 1875. 
Pratt  and  Whitney  Company. 

System  of  Interchangeable  Cut  Gears. — 1886. 
PUPIN,  M.  I. 

Art  of  Reducing  Attenuation  of  Electrical  Waves  and  Apparatus. — 1905. 

Ramsay,  R.  H. 

Railway  Car  Transfer  Apparatus. — 1886. 
Ramsay,  Sir  William. 

Discoveries  in  Chemistry. — 1913. 
Randolph,  Isham. 

Achievements  in  Civil  Engineering. — 19 13. 
Rayleigh,  Lord. 

Researches  in  Physical  Science. — 191 3. 
Robertson,  T.  Hart  and  Cowper,  Ed.  A. 

Writing  Telegraph.— 1889. 
Roentgen,  W.  C. 

Investigations  of  a  New  Kind  of  Ray. — 1897. 
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POTTS  MEDAL  AWARDS 

U.  S.  Geological  Survey. 

Exhibit  of  Survey. — 1900. 
Underwood  Typewriter  Company. 

Typewriter. — 1909. 

Vauclain,  S.  M. 

Compound  Locomotive. — 189 1. 
Vernaz,  Alexis. 

Milling  Files. — 1909. 
Von  Culin,  G.  M.;  Bates,  Stockton;  Shaw,  E. 

Spindle  Support. — 1891. 

Walk  UP,  L. 

Air  Brush.— 1886. 
Waterhouse,  a.  G.,  and  Forbes,  John  S. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Welsbach,  Carl  Auer  Von. 

Incandescent  Mantles. — 1901. 
Weston,  Edward. 

Leading  Work  in  Electrical  Discovery  and  Application. — 1910. 
White,  Maunsel,  and  Taylor,  Frederick  W. 

Process  of  Treating  Tool  Steel. — 1902. 

WiLCKES,  J. 

*'  Econometer." — 1898. 
Wiley,  Harvey  W. 

Leading  Work  in  Agricultural  Chemistry. — 1910. 
Wood.  H.  A.  Wise. 

Autoplate  Machine. — 1909. 
Wright,  Orville. 

Work  in  Aviation. — 1914. 

Yanko,  Paul  von. 

Piano  Keyboard. — 1893. 

Zentmayer,  Joseph. 

Microscopes  and  Objectives. — 1875. 

POTTS  MEDAL  AWARDS 

1911-1925 

Anderson,  John  A. 

Work  in  Spectroscopy  and  his  Seismograph. — 1924. 

Barker,  Wendell  A. 

Wrenchless  Chuck. — 1920. 
BizzELL,  James  A.,  and  Lyon,  T.  L. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper).— 1912. 


io6  YEAR  BOOK  OF 

POTTS  MEDAL  AWARDS 

Bone,  Wiluam  A. 

"Surface  Combustion"  (Paper). — 1913. 
BuLLARo,  Edward  P.,  Jr. 

Mult-Au-Matic  Machine  Tool. — ig2a 

COBLENTZ,  W.  W. 

"Reflecting  Power  of  Metals"  (Paper). — 191 1. 

COKER,  £.  G. 

Method  of  Determining  Stress  by  Photo-Elastic  Means. — 1922. 

Dahlgren,  Ulric. 

"The  Production  of  Light  by  Animals"  (Paper). — 191 7. 
Downs,  Charles  Raymond,  and  Weiss,  John  Morris. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Add.— ^1922. 

Gaertner,  William. 

Design  and  Manufacture  of  Scientific  Instruments. — 1923. 
Gray,  Alexander. 

"Modem  Dynamo  Electric  Machinery"  (Paper). — 1918. 


Hull,  Albert  W. 

"The  Crystal  Structure  of  the  Common  Elements"  (Paper). — 1923. 
Humphreys,  William  J. 

The  Thunderstorm  and  Its  Phenomena"  (Paper). — 191 5. 


« 


Janney,  Reynold,  and  Williams,  Harvey  D. 
Hydraulic  Speed  Gear. — 1919. 

Ken  nelly,  A.  E. 

Linear  Hot- Wire  Anemometer. — 19 18. 
King,  Louis  V. 

Improvements  in  Linear  Hot- Wire  Anemometers. — 1918. 

Landreth,  Clarence  P. 

Direct  Oxidation  Process. — 1919. 
Lyon,  T.  L.,  and  Bizzell,  James  A. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper). — 1912. 

McCollum,  E.  V. 

"Nutrition  and  Physical  Efficiency"  (Paper). — 1921. 
Modjeski,  Ralph. 

"  Design  of   Large  Bridges  with  Special   Reference  to  Quebec  Bridge "' 

(Paper).— 1914. 
Moore,  Richard  B. 

"Helium,  its  History,  Properties  and  Commercial  Development"  ( Paper )» 

— 1922. 
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LEVY  AND  LONGSTRETH  MEDAL  AWARDS 

Murray,  W.  S. 

"Conditions  Affecting  the  Success  of  Main  Line  Electrification"  (Paper). 
— 1916. 

Tate,  Alfred  O. 

Electrolytic  Waterproofing  of   Textile  Fabrics. — 1921. 

Weiss,  John  Morris,  and  Downs,  Charles  Raymond. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Acid. — 1922. 
Williams,  Harvey  D.,  and  Janney,  Reynold. 

Hydraulic  Speed  Gear. — 1919. 

LEVY  MEDAL  AWARDS 
1924-1925 

Fletcher,  Harvey. 

"  Physical  Measurements  of  Audition  and  Their  Bearing  on  the  Theory 
of  Hearing"  (Paper). — 1924. 

Hayes,  Harvey  C. 

Measuring  Ocean  Depths  by  Acoustical  Methods"  (Paper). — 1925. 


(« 


LONGSTRETH  MEDAL  AWARDS 

1890-1925 

Abbe,  C. 

*'  Meteorology  "   (Paper). — 1913. 
Abbott,  Robert  R. 

"Modem  Steels  and  Their  Heat  Treatment"  (Paper). — 1916. 
Achard,  F.  H.,  Kennelly,  A.  E.,  and  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). — 

1917. 
Adams,  L.  H.,  and  Williamson,  E.  D. 

"The  Annealing  of  Glass"  (Paper). — 1921. 
Adams,  W.  G.,  and  Forbes,  J.  S. 

Stop  Valve  for  Radiators. — 1893. 
Alexander,  John  E. 

"  Phonosphere." — 1905. 
Altender,  Theodore  and  Sons. 

Drawing  Pen. — 1905. 
Armstrong,  Wm.  T.,  and  Cox,  Jacob  D. 

Grip  Socket. — 1896. 
Arnold,  B.  J. 

Magnetic  Clutches  and  System  of  Electric  Power  Station  Construction. — 

1903. 
Austin,  John  T. 

Austin  Organ. — 1917. 


98  YEAR  BOOK  OF 

FRANKLIN  MEDAL  AWARDS 

Richards,  Theodore  Wm.,  A.M.,  Ph.D.,  ScD.,  LL.D.,  Chem.D.,  M.D.,  F.C.S. 
**  In  recognition  of  his  numerous  and  important  contributions  to  inorganic, 
physical  and  theoretical  chemistry,  and  particularly  his  classical  series 
of  redeterminations  of  the  atomic  weights  of  the  more  important  chemical 
elements." 
1916. 

Rutherford,  Sir  Ernest,  Kt.,  D.Sc,  LL.D.,  Ph.D.,  D.Phys.,  F.R.S. 

"  In  recognition  of  long-continued  and  fruitful  researches,  signally  contrib- 
uting to  the  present  state  of  knowledge  of  the  elements,  their  constitution 
and  relationships." 
1924. 

Sprague,  Frank  J.,  D.Eng. 

"  In  recognition  of  his  many  and  fundamentally  important  inventions  and 
achievements  in  the  field  of  electrical  engineering,  notably  his  contributions 
to  the  development  of  the  electric  motor  and  its  application  to  industrial 
purposes,  and  in  the  art  of  electric  traction,  signally  important  in  forming 
the  basis  of  world-wide  industries  and  promoting  human  welfare." 
1921. 

Squier,  George  Owen,  K.C.M.G.,  D.S.M.,  Ph.D. 

"  In  recognition  of  his  valuable  contributions  to  physical  science,  his 
important  and  varied  inventions  in  multiplex  telephony  and  telegraphy 
and  in  ocean  cabling  and  his  eminent  success  in  organizing  and  directing 
the  air  and  signal  services  of  the  U.  S.  Army  in  the  World  War.' 
1919. 


Taylor,  David  Watson,  D.Eng.,  D.S.M. 

**  In  recognition  of  his  fundamental  contributions  to  the  theory  of  ship 
resistance  and  screw  propulsion  and  of  his  signal  success  in  the  application 
of  correct  theory  to  the  practical  design  of  varied  type  of  war  vessels  in 
the  United  States  Navy." 

1917. 

Thomson,  Sir  Joseph  John,  O.M.,  F.R.S.,  D.Sc,  F.R.S.E.,  LL.D.,  Ph.D. 
"  In  recognition  of  the  immeasurable  service  he  has  rendered  to  the  world 
as  teacher  and  leader  of  thought  in  that  domain  of  science,  especially  related 
to  a  fundamental  knowledge  of  electricity  and  the  constitution  of  matter.'* 
1922. 


Weston,  Edward,  LL.D.,  Sc.D. 

"  In  recognition  of  discoveries  and  inventions  in  the  field  of  electricity, 
immeasurably  fruitful  and  fundamentally  contributory  to  the  establishment 
of  the  electric  art." 
1924. 


»» 
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CRBSSON  IIEBAL  AWABBS 

Chambers  Brothers. 

Bolt  and  Rivet  Clipper.— -1878. 
Charlton,  J. 

Shaft  Coupling. — 1876. 
Clamer,  G.  H. 

Methods  of  Eliminating  Metals  from  Mixture  of  Metals. — 1904. 
Cooper-Hewitt,  P. 

Mercury  Rectifier. — 191a 

CORSCADEN,    T. 

All-Wrought  Steel  Belt  Pulley.— 1898. 
CowLES,  Eugene  H.,  and  Alfred  H. 

Electric  Smelting  Furnace. — 1887. 
CowFER,  Edward  A.,  and  Robertson,  T.  Hart. 

Writing  Telegraph. — 1889. 
Crookes,  Sir  William. 

Discoveries  in  Chemistry. — 1912. 
Curie,  Pierre  and  Marie. 

Researches  Resulting  in  the  Discovery  of  Radium. — 1909. 

Deforest,  Lee. 

The  Audion.— 1922. 
DeLandtshere,  Norbert. 

Machine  for  Treating  Flax. — 1879. 
Delany,  p.  B. 

Synchronous  Multiplex  Telegraphy. — 1886. 
Delany,  P.  B. 

System  of  Machine  Telegraphy. — 1896. 
Delany,  P.  B. 

Telepost.— 1908. 
Diesel,  R. 

Diesel  Motor. — 1901. 
Dodge,  J.  M. 

System  of  Storing  Coal. — 1904. 
Dudley,  P.  H. 

Dynamograph. — 1877. 

Eder,  J.  Maria. 

Researches  in  Photochemistry. — 191 4. 
Eldred,  Byron  E. 

Low- Expansion  Leading-in  Wire  for  Incandescent  Electric  Lamps. — 192 1. 
Emmet,  William  LeRoy. 

Work  on  Electrical  Propulsion  of  Ships  and  Prime  Movers. — 1920. 

Ferrill,  J.  L. 

Process  of  Fireproofing  Wood. — 1903. 
Fischer,  Emil. 

Contributions  to  Organic  Chemistry. — 1913. 
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CRESSON  MEDAL  AWARDS 
FiSKE,  B.  A. 

Range  Finder. — 1892. 
Fiss,  Barnes,  Erben  &  Co. 

Worsted  Yarns. — 1875. 
Forbes,  John  S.,  and  Waterhouse,  A.  G. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Fritz,  John. 

Advancement  of  Steel  Industries. — 1910. 

Gaede,  W. 

Molecular  Air  Pump. — 1909. 
Gans,  Robert. 

Permutit. — 1916. 
Gayley,  J. 

Dry  Air  Blast  in  Blast  Furnace  Operation. — 1909. 
Gill,  W.  L. 

School  City. — 1903. 

GOLDSCHMIDT,    HaNS. 

Alumino-thermics. — 1904. 

GOLDSCHMIDT,  V. 

New  Theory  of  Musical  Harmony. — 1903. 
Gray,  E. 

Telautograph. — 1897. 
Gray  National  Telautograph  Company. 

Telautograph. — 1 912. 
Griscx)m,  W.  Woodnut. 

Electric  Motor  and  Battery. — 1881. 

Hadfield,  Sir  Robert  A. 

Advancement  of  Metallurgical  Science. — 1910. 
Hammer,  W.  J. 

Historic  Collection  of  Incandescent  Electric  Lamps. — 1906. 
Hammond,  J. 

Typewriter. — 1890. 
Haupt,  L.  M. 

Reaction  Breakwater. — 1901. 
Hayes,  Mayer  and  Company. 

Manufacture  of  Files. — 1890. 
Heany,  J.  Allen. 

Fireproof  Insulated  Wire. — 1907. 
Herschel,  Clemens. 

Venturi  Meter. — 1898. 
Hollerith,  H. 

Electric  Tabulating  Device. — 1890. 
Holmes,  P.  H. 

Lubricant  Bearing. — 1892. 
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ORESSON  MEDAL  AWARDS 

Hough,  R.  B. 

Contributions  to  the  Characteristics  and  Uses  of  the  American  Woods.- 

1908. 
Howe,  H.  M. 

Experimental  Research  on  Steel. — 1895. 
Howe,  H.  M. 

Metallurgy  of  Steel. — 1892. 

Ives,  Frederick  E. 

Color  Photography. — 1893. 

Jenkins,  C.  Francis. 

"  Phantoscope."— 1898. 
Johnson,  Raymond  D. 

Hydraulic  Valve. — 1923. 

Kingsbury,  Albert. 

Thrust  Bearing. — 1923. 

Lanston,  T. 

Monotype  Machine. — 1896. 
Levy,  L.  E. 

Acid  Blast  Method  and  Apparatus  for  Etching  Metal  Plates. — 1900. 
Levy,  L.  E. 

Machine  for  Powdering  Plates  for  Etching. — 1904. 
Lewis,  Col.  Isaac  Newton. 

Machine  Gun. — 191 8. 
LiNDE,  Karl  P.  G. 

Refrigeration  Processes. — 1914. 
Lowe,  Thaddeus  S.  C. 

Water  Gas  Process  and  Apparatus. — 1886. 
LOVEKIN,   L.   D. 

Expanding  and  Flanging  Machinery  and  Tools  for  all  Classes  of  Tubes.' 
1904. 

LUMIERE,  AUGUSTE  AND  LoUIS. 

Color  Photography. — 1909. 

Mallet,  A. 

Articulated  Compound  Locomotive. — 1908. 
Marks,  G.  E. 

Improvements  in  Artificial  Limbs. — 1893. 
Mason  and  Hamlin  Company. 

Liszt  Organ. — 1901. 
Mergenthaler,  O. 

Linotype. — 1889. 
MiCHELSEN,  A.  A. 

Work  in  Physical  Optics. — 1912. 
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MoissAN,  Henri. 

Investigations  with  the  Electric  Furnace. — 1898. 
MORLEY,  E.  W. 

Determination  of  Fundamental  Magnitudes  in  Chemistry. — 191 2. 

Noble,  Alfred. 

Achievements  in  Civil  Engineering. — 1912. 
North RUP,  Edwin  F. 

Electric  Furnace  and  High  Temperature  Investigations. — 191 7. 

Olsen,  Tinius. 

Testing  Machine. — 1891. 
Ott  and  Brewer. 

China  and  Porcelain  Wares. — 1886. 

OUTERBRIDGE,  A.   E.,  Jr. 

Molecular  Structure  of  Cast  Iron. — 1904. 
Owens,  Michael  J. 

Bottle  Blowing  Machine. — 1915. 

Parker,  J.  C. 

Steam  Generator. — 1902. 
Peckover,  J. 

Stone  Sawing  Machine. — 1895. 
Pelton,  Lester  A. 

Water  Wheel.— 1894. 
Pencoyd  Iron  Works. 

Bridge  Construction. — 1900. 
Philups,  F. 

Pressed  Steel  Pulley  for  Power  Transmission. — 1907. 
Powers  and  Weightman. 

Exhibit  at  The  Franklin  Institute  Exhibition  of  1874.— 1875. 
Pratt  and  Whitney  Company. 

System  of  Interchangeable  Cut  Gears. — 1886. 
PUPIN,  M.  I. 

Art  of  Reducing  Attenuation  of  Electrical  Waves  and  Apparatus. — 1905. 

Ramsay,  R.  H. 

Railway  Car  Transfer  Apparatus. — 1886. 
Ramsay,  Sir  William. 

Discoveries  in  Chemistry. — 191 3. 
Randolph,  Isham. 

Achievements  in  Civil  Engineering. — 1913. 
Rayleigh,  Lord. 

Researches  in  Physical  Science. — 191 3. 
Robertson,  T.  Hart  and  Cowper,  Ed.  A. 

Writing  Telegraph.—i889. 
Roentgen,  W.  C. 

Investigations  of  a  New  Kind  of  Ray. — 1897. 


104  YEAR  BOOK  OF 

ORESSON  MEDAL  AWARDS 

RoscoE,  Sir  H.  E. 

Researches  in  Chemistry. — ipia. 

RUTHERFXntD,   SiR  ErNEST. 

Advancement  of  Knowledge  of  Ehectrical  Theory. — 1910. 

Sauveur,  a. 

Metallography  of  Iron  and  Steel. — 1910. 
Shaw,  Edwin;  Bates,  Stockton;  Von  Cuun,  G.  M. 

Spindle  Support. — 1891. 
Shaw,  Thomas. 

Automatic  Device  for  Testing  Mine  Gases  and  System  of  Mine  Signal- 
ling.—1887. 
SiMONDS,  G.  F. 

Universal  Rolling  Machine. — 1889. 
Smith,  Edgar  F. 

Work  in  Electrochemistry. — 1914, 
Spellier,  Louis  H. 

Time  Telegraph.— 1881. 
Sprague,  F.  J. 

Multiple  Unit  System  of  Electric  Traction. — 1903. 
Squier,  Major  Geo.  Owen. 

Multiplex  Telephony. — 1912. 
Stein METZ,  C.  P. 

Application  of  Analytics  to  Electrical  Engineering. — 1913. 
Stratton,  S.  W. 

Leading  Work  in  Metrology. — 191 2. 

Talbot,  B. 

Open  Hearth  Steel  Process. — 1909. 
Tatham,  W.  p. 

Printing  Press. — 1875. 
Taylor,  E.  R. 

Electric  Furnace  and  Process  of  Manufacturing  Bisulphide  of  Carbon. — 

1907. 

Taylor,  Frederick  W.,  and  White,  Maunsel. 

Process  of  Treating  Tool  Steel. — 1902. 
Tesla,  Nikola. 

Alternating  Electric  Currents  of  High  Frequency. — 1894. 

Thomson,  Elihu. 

Industrial  Applications  of  Electricity. — 1912. 

Thomson,  Joseph  J. 

Leading  Work  in  Physical  Science. — 1910. 

Tilghman,  B.  C. 

Sand  Blast.— 1875. 

Turner,  W.  V. 

Air  Brake  Design  and  Application. — 1909. 
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POTTS  MEDAL  AWARDS 

U.  S.  Geological  Survey. 

Exhibit  of  Survey. — 1900. 
Underwood  Typewriter  Company. 

Typewriter. — 1909. 

Vauclain,  S.  M. 

Compound  Locomotive. — 189 1. 
Vernaz,  Alexis. 

Milling  Files. — 1909. 
Von  Culin,  G.  M.;  Bates,  Stockton;  Shaw,  E. 

Spindle  Support. — 1891. 

Walkup,  L. 

Air   Brush.— 1886. 
Waterhouse,  a.  G.,  and  Forbes,  John  S. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Welsh ACH,  Carl  Auer  Von. 

Incandescent  Mantles. — 1901. 
Weston,  Edward. 

Leading  Work  in  Electrical  Discovery  and  Application. — 1910. 
White,  Maunsel,  and  Taylor,  Frederick  W. 

Process  of  Treating  Tool  Steel. — 1902. 

WiLCKES,  J. 

"  Econometer."— 1898. 
Wiley,  Harvey  W. 

Leading  Work  in  Agricultural  Chemistry. — 1910. 
Wood,  H.  A.  Wise. 

Autoplate  Machine. — 1909. 
Wright,  Orville. 

Work  in  Aviation. — 191 4. 

Yanko,  Paul  von. 

Piano  Keyboard. — 1893. 

Zentmayer,  Joseph. 

Microscopes  and  Objectives. — 1875. 

POTTS  MEDAL  AWARDS 
1911-1925 

Anderson,  John  A. 

Work  in  Spectroscopy  and  his  Seismograph. — 1924. 

Barker,  Wendell  A. 

Wrenchless  Chuck. — 1920. 
BizzELL,  James  A.,  and  Lyon,  T.  L. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper).— 1912. 


io6  YEAR  BOOK  OF 

POTTS  MEDAL  AWARDS 

Bone,  William  A. 

"Surface  Combustion"   (Paper). — 1913. 
BuLLARD,  Edward  P.,  Jr. 

Mult-Au-Matic  Machine  Tool. — 1920. 

COBLENTZ,   W.   W. 

"Reflecting  Power  of  Metals"  (Paper). — 1911. 

COKER,  E.  G. 

Method  of  Determining  Stress  by  Photo-Elastic  Means. — 1922. 

Dahlgren,  Ulric. 

"The  Production  of  Light  by  Animals"  (Paper). — 1917. 
Downs,  Charles  Raymond,  and  Weiss,  John  Morris. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Acid.— ^1922. 

Gaertner,  William. 

Design  and  Manufacture  of  Scientific  Instruments. — 1923. 
Gray,  Alexander. 

"Modern  Dynamo  Electric  Machinery"   (Paper). — 1918. 

Hull,  Albert  W. 

"The  Crystal  Structure  of  the  Common  Elements"  (Paper). — 1923. 
Humphreys,  William  J. 

"The  Thunderstorm  and  Its  Phenomena"   (Paper). — 1915. 

Janney,  Reynold,  and  Williams,  Harvey  D. 
Hydraulic  Speed  Gear. — 19 19. 

Ken  nelly,  A.  E. 

Linear  Hot-Wire  Anemometer. — 1918. 
King,  Louis  V. 

Improvements  in  Linear  Hot-Wire  Anemometers. — 1918. 

Landreth,  Clarence  P. 

Direct  Oxidation  Process. — 1919. 
Lyon,  T.  L.,  and  Bizzell,  James  A. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper). — 1912. 

McCollum,  E.  V. 

"Nutrition  and  Physical  Efficiency"   (Paper). — 1921. 
Modjeski,  Ralph. 

"  Design  of   Large  Bridges  with   Special   Reference  to  Quebec  Bridge 

(Paper).— 1914. 
MooRE.  Richard  B. 

"Helium,  its  History,  Properties  and  Commercial  Development"  ( Paper) • 
— 1922. 
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Murray,  W.  S. 

"Conditions  Affecting  the  Success  of  Main  Line  Electrification"  (Paper). 
— 1916. 

Tate,  Alfred  O. 

Electrolytic  Waterproofing  of   Textile  Fabrics. — 1921. 

Weiss,  John  Morris,  and  Downs,  Charles  Raymond. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Acid. — 1922. 
Williams,  Harvey  D.,  and  Janney,  Reynold. 

Hydraulic  Speed  Gear. — 1919. 

LEVY  MEDAL  AWARDS 

1924-1925 

Fletcher,  Harvey. 

"  Physical  Measurements  of  Audition  and  Their  Bearing  on  the  Theory 
of  Hearing"  (Paper). — 1924, 

Hayes,  Harvey  C. 

Measuring  Ocean  Depths  by  Acoustical  Methods"  (Paper). — 1925. 


<( 


LONGSTRETH  MEDAL  AWARDS 

1890-1925 

Abbe,  C. 

"  Meteorology  "   (  Paper) . — 1913. 
Abbott,  Robert  R. 

"Modern  Steels  and  Their  Heat  Treatment"  (Paper). — 1916. 
Achard,  F.  H.,  Kennelly,  A.  E.,  and  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). — 

1917. 
Adams,  L.  H.,  and  Williamson,  E.  D. 

"The  Annealing  of  Glass"  (Paper). — 1921. 
Adams,  W.  G.,  and  Forbes,  J.  S. 

Stop  Valve  for  Radiators. — 1893. 
Alexander,  John  E. 

"  Phonosphere." — 1905. 
Altender,  Theodore  and  Sons. 

Drawing  Pen. — 1905. 
Armstrong,  Wm.  T.,  and  Cox,  Jacob  D. 

Grip  Socket. — 1896. 
Arnold,  B.  J. 

Magnetic  Clutches  and  System  of  Electric  Power  Station  Construction. — 

1903. 
Austin,  John  T. 

Austin  Organ. — 1917. 
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Ball,  John  D. 

"Investigations    of    Magnetic   Laws    for    Steel    and    Other   Materials" 

(Paper). — 191 7. 
Baskerville,  C. 

"Chemistry  of  Ansesthetics **  (Paper). — 1912. 
Bates,  £.  G. 

Typographic  Numbering  Machine. — 1895. 
Baush,  Christian  H. 

Radial  Drilling  Machine. — 1894. 
Becker,  Christopher  A. 

Chainomatic  Balance. — 191 7. 
Bennett,  Charles  A. 

Typewriter. — 1909. 
Bergonie,  J. 

Use  of  A.  C.  Electro-Magnet  in  Surgery. — 1921. 
Bloede,  V.  G. 

Process  of  Tinting  Fabrics. — 1894. 
Bon  NELL,  Russell,  and  Schmitt,  Henry  J. 

Gate  Valves. — 1901. 
Bbadburn  and  Pennock. 

Process  of  Obtaining  Alumina  from  Bauxite. — 1893. 
Brandt,  Edward  J. 

Automatic  Cashier. — 1922. 
Breed,  G. 

Apparatus  for  Producing  Musical  Sounds  by  Electricity. — 1908. 
Bristol,  W.  H. 

Recording  Pressure  Gauge. — 1894. 
Brown,  Harold  P.,  and  Edison,  Thomas  A. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 

Caffrey,  C.  S.,  and  Company. 

Improvement  in  Carriages  and  Wagons. — 1900. 
Carty,  J.  J. 

Bridging  Bell  System. — 1905. 
Chaffee,  E.  L. 

"Continuous  Electric  Oscillations"   (Paper). — 1913. 
Chance,  E.  M. 

"Pathogenic  Mine  Atmospheres"  (Paper). — 1912. 
Cheney,  W.  L. 

Lathe  Tool  and  Support. — 1895. 
Chenoweth,  a.  C. 

Method  of  Constructing  Sewers. — 1892. 
Clark,  Wm.  H.,  and  Collins,  Frank  W. 

Ventilating  Stove. — 1894. 
Collins,  Frank  W.,  and  Clark,  Wm.  H. 

Ventilating  Stove. — 1894. 
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Colt's  Patent  Fire  Arms  Manufacturing  Company. 

Automatic  Pistols. — 1906. 
Cooper,  W.  S. 

Specimens  of  Aluminum  Castings. — 1895. 
Cox,  Jacob  D.,  and  Armstrong,  Wm.  T. 

Grip  Socket. — 1896. 
Creighton,  H.  Jermain. 

**  The  Deteriorating  Action  of  Salt  and  Brine  on  Reinforced  Concrete " 

(Paper). — 1918. 
Crisfield,  J.  A.  P. 

Moisture  Determinator  for  Coke  and  the  Like. — 1909. 
CUMMINGS,  H.  H. 

Speed  Controllers. — 1903. 

CUSHMAN,  AlLERTON    S. 

"Researches  on  the  Corrosion  of  Iron  and  Steel"  (Paper). — 1908. 

Dana,  A.  S.,  Kennelly,  A.  E.,  and  Achard,  F.  H. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails**  (Paper). — 

1917. 
Deshler,  Charles,  and  McAllister,  Edward  J. 

Portable  Photometer. — 1900. 
DeVoe,  W.  R. 

Conduit  Electric  Railway. — 1894. 
Dodge,  Wallace  H. 

Wooden  Split  Pulley.— 1891. 

DOOLITTLE,   T.   B. 

Hard  Drawn  Copper  Wire. — 1898. 
Draper,  C.  W. 

Computing  Machine  with  Indicating  and  Registering  Mechanism. — 1904. 

Eberhardt,  Henry  F.,  and  Ulrich,  F.  L. 

Radial  Gang  Cutter. — 1904. 
Eddison,  William  Barton. 

Jet  Entraining  Apparatus. — 1921. 
Edison,  Thomas  A.,  and  Brown,  Harold  P. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 
Edwards,  Levi  Talbot. 

Compound  Air-Lift  System. — 1918. 
Elliott,  William  Swan. 

Process  and  Apparatus  for  the  Deaeration  of  Liquids. — 1924. 
Ellis,  Carleton. 

Paint  and  Varnish  Remover. — 1916. 
Eve,  a.  S. 

"  Modern  Views  on  the  Constitution  of  the  Atom"  (Paper). — 1916. 

Fay,  C.  N.,  Sholes,  Z.  G.,  and  Hochklassen,  H. 
Typewriting  Machine. — 1901. 
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FOLLETT,  W.  I. 

Time  Stamp. — 1906. 

FOLMER  AND   SCHWING   MfG.   CoMPANY. 

Graflex  Cameras. — 1905. 
Forbes,  J.  S.,  and  Adams,  W.  G. 

Stop  Valve  for  Radiators. — 1893. 
Freas,  Samuel  T. 

*'  Interlocking  "  Tooth  Saw. — 1922. 
Frick,  Fred. 

Electric  Program  Clock. — 1899. 
Fuller,  G.  W. 

**  Biochemical    and    Engineering    Aspects    of    Sanitary    Water    Supply " 

(Paper). — 1916. 

Goldman,  Henry. 

Arithmachine. — 1901. 
Goodyear,  Charles. 

Projection  Lantern. — 1895. 
Granbery,  J.  H. 

Stadia  Rod. — 1909. 

Hartness,  James. 

Screw  Thread  Comparator. — 1922. 
Heilprin,  a. 

Improved  Ventilating  Car  Window. — 1897. 
Henning,  G.  C. 

Pocket  Recorder  for  Tests  of  Materials. — 1899. 
Hepburn,  J.  S. 

"Chemistry  of  Sugar"  (Paper). — 1911. 
Herr,  H.  T. 

"Development  of  Steam  Turbines"   (Paper). — 1914. 
Hicks,  Thomas  Willing. 

"  Ottce-Over  "  Tiller.— 1922. 
Hill,  F.  B. 

Improvement  in  the  Treatment  of  Sewage. — 1893. 
Hirsch,  H.  H. 

Electric  Safety  Lamp. — 1914. 
HiTE,  B.  H. 

Sterilization  by  High  Pressure. — 1920. 
Hoadley,  H.  G.  ;  Williams,  H.  D.  ;  and  Lewis,  E.  C. 

Lever  and  Ratch  Attachment. — 1900. 
HocHKLASSEN,  H. ;  Fay,  C.  N.,  and  Sholes,  Z.  G. 

Typewriting  Machine. — 1901. 
Hollingshead,  W.  B. 

Automatic  Disinfectant  Ejector. — 1898. 
Holman,  a.  J.  and  Company. 

Self -Pronouncing  Bibles. — 1900. 
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Knapp,  I.  N. 

"Natural  Gas"  (Paper).— 1913. 

KOTHNY,  G.  L.,  AND  SUCZEK»  RCWERT. 

Radojet  Air  Pump. — 192a 

KfiOLL,  G. 

Convertible  Carriage. — 1896. 

Laibd,  Schober  and  Company. 

General  Excellence  in  Manufacturing  Shoes. — 190a 
Latbrop,  E.,  and  Scbreiner,  O. 

"Organic  Constituents  in  Soil"  (Paper). — 1912. 
Ledoux,  J.  W. 

Fluid  Meter. — 1919. 
Leeds,  Morsis  E. 

Recording  Devices. — 1920. 
Lenker,  Will  G. 

L-E-Vation  Rod.— 1915. 
Levy,  Max. 

Counting  Chamber  for  Haemocytometer. — 191 7. 
Lewis,  E.  C.  ;  Wiluams,  H.  D.  ;  and  Hoadley,  H.  G. 

Lever  and  Ratch  Attachment — 1900. 
Lewis,  John  F.,  and  Mattes,  Wm.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Lewis,  W. 

Inertia  Indicator. — 1899. 
Lloyd,  M.  G. 

"Magnetic  Hysteresis"  (Paper). — 191 1. 
Lodge,  George. 

Electro-Magnetic  Street  Railway  System. — 1896. 
Luckiesh,  M. 

"The  Visibility  of  Airplanes"  (Paper). — 1920. 
LupTON,  D.,  Son  and  Company. 

Automatic  Closing  Fireproof  Metal  Window. — 1904. 

Mackay,  William  M. 

Operating  Valve. — 1893. 
McAllister,  E.  J.,  and  Deschler,  Charles. 

Portable  Photometer. — 1900. 
McBride,  Thomas  C. 

Locomotive  Feed  Water  Heater. — 1924. 
Marsh,  E.  B. 

Metallic  Corner  Bead. — 1897. 
Mattes,  William  F.,  and  Lewis,  J.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Meeker,  G.  H. 

New  Apparatus  and  Method  in  Clinical  Chemistry. — 1906. 
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Menlo  Park  Ceramic  Works. 

Decorative  Tile  and  Faience  Work. — 1890. 
MiLEY,  Henry  M.,  and  Michael. 

Color  Photography. — 1905. 
Miller,  Dayton  C. 

"A  32-Element  Harmonic  Synthesizer'*   (Paper). — 1917. 
Moore,  Richard  B. 

"Biography  of  Sir  William  Ramsay"  (Paper). — 1919. 
MORSELL,  W.  F.  C. 

Sectional  Models  for  Stereometric  Representation. — 1903. 

Nachod,  Carl  P. 

Electric  Railway  Signal  System. — 1924. 
Noiseless  Typewriter  Company. 

Typewriter. — 1922. 
Northrup,  E.  F. 

"Vortex  Motion  in  Liquids"  (Paper). — 1912. 

Pantasote  Leather  Company. 

"  Pantasote."— 1896. 
Parke,  Harry  S., 

Pneumercator  Tank  and  Draft  Gauge. — 1923. 
Pfund,  a.  H. 

Colorimeter,  Cryptometer,  Paint  Film  Gauge  and  Rotating  Sector. — 1922. 
Philadelphia  Cremation  Society. 

System  of  Cremation. — 1892. 
Pitkin,  A.  J. 

Compound  Locomotive. — 1891. 

PiTTLER,  J.   W.  VON. 

Turret  Lathe. — 1903. 
Prestwich,  John  Alfred. 
Fluid  Gauge. — 1918. 

Rankin,  George  A. 

"  Portland  Cement "  (Paper).— 191 7. 
Reckunghausen,  M.  von. 

"  Ultra- Violet  Rays"  (Paper).— 191 5. 
Reese,  B.  D. 

Dirigible  Balloon. — 1910. 
Reeves,  Milton  O. 

Variable  Speed  Countershaft. — 1900. 
Regan,  H.  C,  Jr. 

Closed  Conduit  Electric  Railway. — 1897. 
Richards,  G.  M. 

Automatic  Fluid  Pressure  Friction  Clutch. — 1897. 
Riker,  C.  L. 

Lavatory. — 1900. 
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RiNGLAND,  Albert,  and  Schoenfuss,  F.  H. 

Portable  Brinell  Meter. — 1917. 
RoBY,  Henry  W. 

Screw  Jack. — 1891. 
Roei«r,  J.  R. 

Improvement  in  Windows. — 1892. 
Roper,  Charles. 

Safety  Propellers. — 1909. 

ROSENDALE   BeLTING  CoMPANY. 

Camel  Hair  Belting. — 1893. 
ROUSSEL,  W.  J. 

Cipher  Code  System. — 1902. 

RUSBY,  J.  M. 

"Industrial  Combustible  Gases"  (Paper). — 1914, 

RUSHTON,  K. 

Improvements  in  Trailing  Trucks  for  Locomotives. — 1910. 
RuuD,  Edwin. 

Instantaneous  Automatic  Water  Heater. — 1904. 

SCHEMERHORN,  W.  GeORGE. 

Folding  Boat.— 1891. 
ScHUNK,  Frederick  J. 

Stabilized  Platform  Weighing  Scale. — 1919. 
Schmidt,  Max,  and  Sieber,  Joseph. 

Movable  Sidewalk. — 1894. 
Schmidt,  Henry  J.,  and  Bonnell,  Russell. 

Gate  Valves. — 190 1. 
ScHOENFUss,  Frank  H.,  and  Ringland,  Albert. 

Portable  Brinell  Meter. — 1917. 
Schreiner,  O.,  and  Lathrop,  £. 

"Organic  Constituents  in  Soils"  (Paper). — 1912. 
Scripture,  E.  W. 

Color  Sense  Tester. — 1903. 
Seitz,  Henry  Jerome. 

Coal  Loading  and  Screening  Machines. — 1904. 
Sharples,  Specialty  Company. 

Super-Centrifuge. — 1916. 
Shaw,  H.  M. 

Lightning  Arrester. — 1904. 
Sheen,  Milton  Roy. 

Expansion  Machine  for  Tunnel  Construction. — 1924. 
Shellenbach,  Wiluam  L. 

Variable  Speed  Countershaft. — 1903. 
S HOLES,  Z.  K.;  Fay,  C.  N.;  and  Hochklassen,  H. 

Typewriting  Machine. — 1901. 
Sieber,  Joseph,  and  Schmidt,  Max  £. 

Movable  Sidewalk. — 1894. 
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Van  Aller,  Tycho. 

Calorizing  Process. — 1918. 
Van  Horn,  William  H.,  and  Kemp,  William  W. 

Kemp  Gas  System. — 1919. 

Wagoner,  B.  G. 

Prepajrment  Gas  Meter. — 19 16. 
Wagner  Electric  Manufacturing  Company. 

Single  Phase  Alternating  Current  Power  Motor. — 1902. 
Wahl  Adding  Machine  Company. 

Adding  Machine. — 1916. 
Wallace,  C.  F.,  and  Tiernan,  Martin  F. 

Chlorinator. — 1922. 
Waterbury  Toot.  Company. 

Double  Universal  Joint. — 1904. 
Weidlog,  Charles  B. 

Indicator  for  Boring  Machines. — 1906. 
Welsbach  Light  Company. 

Various  Manufactured  Products. — 1901. 
Wentworth,  C.  C. 

Improvements  in  Hydraulic  Rams. — 1903. 
Wetherill,  Henry  Emerson. 

New  Physical  Diagnostic  Instruments. — 1906. 
Wheeler,  George  A. 

Step  Type  Escalator. — 1914. 
White,  J.  J. 

Journal  Box. — 1891. 
Whtpehead,  J.  B. 

**  The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Voltage  " 

(Paper). — 1918. 
Williams,  Brown  and  Earle. 

Kerosene  Lamp  for  Magic  Lanterns. — 1902. 
Williams,  H.  D.  ;  Hoadley,  H.  G.;  and  Lewis,  E.  C. 

Lever  and  Ratch  Attachment. — 1900. 
Williamson,  E.  D.,  and  Adams,  L.  H. 

"The  Annealing  of  Glass"  (Paper). — 1921. 

Yawman  &  Erbe  Manufacturing  Company. 

Rapid  Roller  Copier. — 1904. 
Young,  C.  D. 

"Locomotive  Superheaters"   (Paper). — 1915. 

Zeek,  Charles  F.,  and  Taussig,  John  H. 

Automatic  Operation  of  Water  Gas  Sets. — 191 8. 
Zimmermann,  William  F. 

Hob  for  Worm  Gears. — 1924. 
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1885-1925 

Baylis,  R.  N. 

Brush  Holder  and  B rusher  for  Dynamos. — 1909. 
Bein,  Emil  J. 

Letter  and  Document  Files. — 1900. 
Bingham^  Eugene  C. 

Viscometer. — 1922. 
Blanton,  E.  a.,  Jr. 

Shaft  Coupling,  Nut  Locks,  Cams,  etc. — 1910. 
Blonck,  W.  a. 

Boiler  Efficiency  Meter. — 1914. 
Blount,  Eugene  L,  and  Taylor,  Warren  H. 

Door  Check. — 1902. 
Branch,  C.  J. 

Electric  Light  Shade. — 1909. 
BuLLARD,  Rear  Admiral  W.  H.  G. 

"The  Application  of  Radio  to  Navigation  Problems"  (Paper). — 1922. 
Byerly,  F.  E. 

Cutter  and  Cutter  Head. — 1893. 

Candee,  C.  H. 

Car  Truck  and  Journal  Bearings. — 1887. 
Cook,  J.  S. 

Self -Lubricating  Journal   Box. — 1898. 

Dempster,   J.   T.   H. ;   Fleming,   Richard;    General   Electric   Company; 
and  Stein metz,  C.  P. 

Magnetite  Lamp. — 1908. 
DeRycke,  J. 

Steam  Separator. — 1894. 
Dodge,  W.  W. 

Wooden  Split  Pulley.— 1885. 
Dunn,  G  .S. 

Automatic  Electric  Brake  Motor. — 1902. 

Ellsworth,  F.  G. 

The  Knudson  and  Ellsworth  Telephone. — 1891. 
Elton  HEAD,  W.  B. 

Nut  Lock.— 1885. 
Etchells,  Harry,  and  Graves,  H.  A. 

Electric  Arc  Furnace. — 1922. 

Fleming,    Richard;    Dempster,   J.   T.   H.;    General   Electric   Company; 
and  Steinhetz,  C.  P. 
Magnetite  Lamp. — 1908. 

General   Electric  Company;   Dempster,   J.    T.   H. ;    Fleming,   Richard; 
.    and  Stein  metz,  C.  P. 
Magnetite  Lamp. — 1908. 
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Getty,  John  K.  ; 

Bicycle  Support — 1896. 
GiLSON,  Emery  G. 

Calorizing  Process. — 1918. 
Glazier,  John  T.  and  Peter  F. 

Universal  Nozzle. — 1904. 
Gowdey,  J. 

Compartment  Drawer. — 1902. 
Greaves,  H.  A.,  and  Etchells,  Harry. 

Electric  Arc  Furnace. — 1922. 
Greene,  F.  V.  and  M.  A. 

Improvement  in  Windows. — 1892. 

Haines,  R.  B.,  Jr. 

Automatic  Micrometer  Gauge  for  Hot  Metal. — 1896. 
Hallanan,  M. 

Horseshoe  and  Pad. — 1896. 
Hallberg,  J.  H. 

Current  System  for  Trunk  Line  Railways. — 1906. 
Hanson,  Freeman. 

Wood  Turning  Machine. — 1891. 
Harbolsheimer,  J. 

Garbage  Box. — 1894. 
Havard,  Oliver  D. 

Coal  Meter. — 191 8. 
Hays,  Charles  and  Joseph. 

CO2  and  Draft  Recorder. — 1920. 
Hepburn,  J.  S. ;  St.  John,  E.  Q.  ;  and  Jones,  F.  M. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniaceaj "   (Paper). — 1921. 
Hill,  Edgar. 

Caliper  Measuring  Device. — 1903. 
Hill,  Myron  F. 

Roller  Bearings. — 1902. 

International  Burglar  Immunity  Co. 
Electric  Protective  Devices. — 1905. 

Jones,  Frank  Morton  ;  Hepburn,  J.  S. ;  and  St.  John,  E.  Q. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 
Sarraceniacex  "  ( Paper) . — 1921. 

Kidde,  Walter,  and  Company. 

Improved  System  of  Detecting  and  Extinguishing  Marine  Fires. — 1922. 
Kinney,  R.  D. 

Internal  Fired  Water  Tube  Boiler. — 1899. 
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Lance,  W.  L. 

Utilizing  Oil  Cloth  Waste.— 1888. 
Land,  S. 

Sash  Cord  Fastener. — 1886. 
Landau,  David,  and  Parr,  Percy  H. 

"A  New  Theory  of  Plate  Springs"  (Paper). — 1920. 

McChesney,  R. 

Improvements  in  T- Squares. — 1893. 
MacDona'ld,  Thomas  H. 

Apparatus  for  Recording  Sound. — 1900. 
McIntyre  Company. 

Electric  Wire. — 1893. 
McLauthlin,  Martin  B.,  and  Taylor,  George. 

Household  Garbage  Carbonizer. — 1895. 
MaxoNj  Harry  R. 

Pre-mix  Burner. — 1923. 
Mendenhall,  Charles  £. 

"Aeronautic  Instruments"  (Paper). — 1922. 

Naber,  H.  a. 

Gas  Voltameter. — 1895. 
National  Nutrient  Company. 

Nutrium,  a  new  food  Product. — 1902. 

NeU MEYER,  H.  F. 

Spray  Nozzle. — 1895. 
NouY,  P.  Lecomte  du. 

Surface  Tension  Apparatus. — 1923. 

Parr,  Percy  H.,  and  Landau,  David. 

"A  New  Theory  of  Plate  Springs"  (Paper). — 1920. 
Parvin,  a.  B. 

Tele-photo  Lens. — 1895. 
Phelps,  W.  J. 

Hylo- Incandescent  Lamp. — 1903. 
PiCH,  Friedrich. 

Cast  Iron  Brazing. — 1903. 
Pitney,  Arthur  H. 

Postage  Meter. — 1922. 

Reagan,  James. 

Improved  Gates. — 1900. 
RiDGWAY,  E.  B. 

Steam  Hydraulic  Elevator. — 1914. 
RiNN,  J.  J. 

Tent  Fastening. — 1904. 
Robinson,  Cyrus  R. 

Improved  Fire  Nozzle. — 1905. 
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RoLiN,  Charles  W. 

Adjustable  and  Interchangeable  Grate. — 1918. 
Rowland,  L.  G. 

Automatic  Safety  Device  for  Electric  Circuits. — 1897. 

Sadtler,  J.  P.  B. 

Water  Heater  for  Range  Boilers. — 1900. 
SCHENCK,  W.   T.  Y. 

Improved  Hose  Reels. — 1893.  • 

Sheaf,  Philip  A. 

Circle  Drawing  Attachment  for  Microscopes. — 191 6. 
Simpson,  W.  L. 

Steam  Separator. — 1894. 
Stein,  F.  J. 

An  improved  and  Simplified  System  of  Pitman  Phonography. — 1904. 
Steinmetz,  C.  p.;  Dempster,  J.  T.  H. ;  Fleming,  Richard;  and  General 
Electric  Company. 

Magnetite  Lamp. — 1908. 
St.  John,  E.  Q.  ;  Hepburn,  J.  S. ;  and  Jones,  F.  M. 

"  Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniacese  "  (  Paper) . — 1921. 
Sweetland,  Ernest  J. 

Metallic  Filter  Cloth. — 1918. 
SwETT  and  Lewis  Company. 

Static  Machine  for  X-Ray  Apparatus. — 1899. 

Taylor,  George,  and  McLauthlin,  Martin  B. 

Household  Garbage  Carbonizer. — 1895. 
Taylor,  Warren  H.,  and  Blount,  Eugene  I. 

Door  Check. — 1902. 
Tuckfield,  C.  B. 

Stove  Pipe  Anchor. — 1896. 

Vanier,  G.  p. 

Potash  Bulb. — 1914. 

Warden,  J.  T. 

Improved  Drawing  Board. — 1893. 
Werer,  George  and  William. 

Speaking  Attachment  for  Telephone. — 1894. 
Whinery,  Samuel  Brent. 

Improved    Method   of    Blueprinting. — 1902. 
White,  E.  M. 

Chimney  for  Incandescent  Lamp. — 1898. 
Wickersham,  W. 

Printers'  Quoin. — 1894. 
Wilkes,  M. 

Automatic  Cut-Off  for  Slide  Valve  Engines. — 1889. 
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Board  of  Managers  at  its  discretion  in  cases  of  temporary  absence  of  members 
from  the  city  for  a  period  of  not  less  than  one  year. 

Resignations  must  be  made  in  writing,  and  dues  must  be  paid  to  the  date 
of  resignation. 

For  further  information  and  membership  application  blanks  address  the 
Secretary  of  the  Institute. 

Membership  Badgesw-^Pin  or  button  form,  may  be  purchased  from  the 
Controller  for  One  Dollar.  All  badges  are  numbered  and  the  owner's  name 
and  number  recorded. 
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DOW,  HERBERT  H.,  General  Manager.  The  Dow  Chemical  Company.  Midland,  Michigan. 
DOTLE,  WILLIAM  J.,   Contractor  and  Builder.   1519  Sansom  Street,  Philadelphia,   Fenn- 

sylvania.  

DRAKE,  LEWIS  MARVIN,  Experimental  Scientist.  West  Pairview  Avenue.  Daytona.  Plorida. 

DREXEL,  JOHlf  R.,  112  Drexel  Building.  Philadelphia.  Pennsylvania. 

DUBnJER,  WILLIAM,   President.    Dubuier   Condenser   and   Radio   Corporation.   48    West 

Pourth  Street.  New  York  City.  New  York. 
DUBOSQUE,  F.  L..    Superintendent    of    Ploating    Equipment.    Pennsylvania   Station.    New 

York  City.  New  York. 
DUNCAN,  J.  S.,  Inventor.  901  West  Van  Buren  Street.  Chicago,  Illinois. 
DUNCAN,  THOMAS,    President,    Duncan    Electric    Manufacturing    Company,    Lafayette, 

Indiana. 

DUNDORE,  CHARLES  R.,  8205  Seminole  Avenue.  Philadelphia.  Pennsylvania. . 

DUNN,  GANO,  President.  1.  G.  White  Engineering  Corporation,  and  for  mail,  20  Washington 

Square.  New  York  City,  New  York. 
DUNNINGTON^P.  p..  Professor  of  Chemistry.  Universitv  of  Virginia,  Virginia. 
Dii  PONT,  IRENEE,  Vice-President,  E.  I.  du  Pont  de  Nemours  and  Company.  Wilmington. 

Delaware. 
Dii  PONT,  PIERRE  S.,  President,  E.  I.  du  Pont  de  Nemours  and  Company.  Wilmington. 

Delaware 
DURBAN,  THOMAS  E.,  General  Manager.  Erie  City  Iron  Works.  Erie.  Pennsylvania. 
D'UTASSY,  GEO.,  Publisher.  Cedarhurst.  Long  Island.  New  York. 

DYER,  FRANK  LEWIS,  Mechanical  Expert.  217  Broadway.  New  York  City.  New  York. 
EARNSHAW,  WARNER  G.,  128  South  19th  Street.  Philadelphia,  Pennsylvania. 
EASON,  JfOHN  STUART,  Room  950  Transportation  Building,  608  South  Dearborn  Street. 

Chicago.  Illinois. 
EAVENSON,  HOWARD  N.,  Engineer.  4311  Bayard  Street.  Pittsburgh.  Pennsylvania. 
EBERLE,  E.  G.,   Editor.  Journal  of  the  Amencan   Pharmaceutical  Association.  Room   253. 

Bourse  Building.  Philadelphia.  Pennsylvania. 
ECKERT,  SAMUEL  B.,  Oil  Refiner.  Finance  Building,  1428  South  Penn  Square.  Philadelphia. 

Pennsylvania. 
ECKHARDt,  E.  a.,  Marland  Oil  Company,  Ponca  City.  Oklahoma. 
EDGAR,  C.  L.,   President   and   General    Manager.   Ediison   Electric   Illuminating   Company. 

70  State  Street.  Boston,  Massachusetts. 
EDISON,  THOMAS  A.,  Inventor.  Orange.  New  Jersey. 
EGLIN,  w.  C.  L^  Vice-President  and  Chief  En^neer.  Philadelphia  Electric  Company.   1000 

Chestnut  Street,  Philadelphia,  Pennsylvania. 
EGLOFF,  Dr.  GUSTAV.    Petroleum    Technologist,    The    Universal    Oil    Product    Company. 

Strass  Building.  Chicago,  Illinois. 
EHRENFELD,  Dr.  FREDERICK,   College   Hall.   University  of   Pennsylvania,   Philadelphia. 

Pennsylvania. 
EHRET,  CORNELIUS  D.,  Patent  Lawyer.  6911  Clearview  Street,  Mount  Airy,  Philadelphia, 

Pennsylvania. 
ELCOCK,  JOHN  J.,  Attorney-at-Law,  1135  Commercial  Trust  Building.  Philadelphia.  Penn- 

svlvania. 
ELDRED,  Dr.  BYRON  E.,  41  East  42nd  Street,  New  York  City,  New  York. 
ELKINS,  GEORGE  W.,   Vice-President   of   Companies,   Land   Title  Building.   Philadelphia. 

Pennsylvania. 
ELKINTON,  HOWARD  W.,  Assistant   Manager,  Foreign   Department,  Philadelphia  Quartz 

Company,  121  South  Third  Street,  Philadelphia,  Pennsylvania. 
ELKINTON,  THOMAS  W.,  Philadelphia  Quartz  Company,  121  South  Third  Street,  Phila- 
delphia, Pennsylvania. 
ELLIOT,  EDWIN,  Foundry  Superintendent,  403  West  Price  Street,  Germantown.  Philadelphia. 

Pennsylvania. 
ELLIS,  CARLETON,    Research    Chemist    and    Chemical    Engineer,    92    Greenwood    Avenue. 

Montclair,  New  Jersey. 
ELLIS,  IIALCOLM,  Mechanical  Engineer,  16  Lawrence  Street,  Newark,  New  Jersey. 
ELLIS,   WILLIAM    GODEY,   Engineer.   20   South    15th   Street,   Philadelphia.   Pennsylvania, 

and  for  mail,  4549  Morris  Street,  Germantown,  Philadelphia,  Pennsylvania. 
ELMENDORF,  ARMIN,  Consulting  Engineer,  645  North  Michigan  Avenue,  Chicago,  Illinois. 
ELVERSON,  JAMES,  Jr.,  Publisher,  The  Philadelphia  Inquirer,  Philadelphia,  Pennsylvania. 
EMERICK,  J.  M.,  OfRce  Manaf^er,  1501  Commonwealth  Building,  Philadelphia.  Pennsylvania. 
EMERSON,  GEORGE  H.,   Chief  of    Motive   Power   and    Equipment.   Baltimore  and   Ohio 

Railroad,  Baltimore,  Maryland. 
EMERSON,  HARRINGTON,  Efficiency  Engineer.  Room   1522,  Hudson  Terminal  Building. 

30  Church  Street,  New  York  City.  New  York. 
ENGELHARD,  CHARLES,   Importer,   Hudson   Terminal   Building,   30  Church  Street.    New 

York  City    New  York. 
EPPELSHEIMER.  DANIEL,  Jr.,  Chief  Engineer.  419  Broadway,  Middletown.  Ohio. 
ERHART.  WILLIAM  H.,  Manufacturing  Chemist,  81    Maiden  Lane,  New  York  City,  New 

York. 
ERNE,  ALFRED,   Clerk.  William   H.  Horstmann   Company,  and  for  mail.   20  East  Athens 

Avenue,  Ardmore,  Pennsylvania. 
ETTENGER,  R.  L.,  Consulting  Mechanical  Engineer,  Southern  Railway.   1300  Pennsylvania 

Avenue,  Washington,  D.  C. 
EVANS,  OWEN  BROOKE,  Mechanical  Engineer,  The  United  Gas  Improvement  Company. 

Broad  and  Arch  Streets.  Philadelphia,  Pennsylvania. 
EVANS,  POWELL,  2035  Washington  Avenue,  Philadelphia.  Pennsylvania. 
EVANS.  WAYNE  S.,  Manufacturer  of  Metal  Goods,  4623  Paul  Street,  Frankford.  Philadelphia. 

Pennsylvania. 
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FRAZIER,  GEORGE  H.,  Banker.  P.  O.  Box  1630.  Philadelphia.  Pennsylvania. 
FRAZIERlW.  W.,  Tr»  Sugar  Refiner.  Lock  Box  1630.  Philadelphia.  Pennsylvania. 
FREEMAN,  HAROLD  A.  (Retired).  St.  Davids.  Pennsylvania. 
FREEMAN^  W.  W.,  President,  The  Union  Gas  and  Electric  Company,  4th  and  Plum  Streets, 

Cincmnati,  Ohio. 
FRENCH,  HOWARD  B.,  Manufacturer.  410  Callowhill  Street,  Philadelphia.  Pennsylvania. 
FRERIChS,  Dr.  F.  W.,  Vice-President.   Herf  and   Frerichs   Chemical   Company.   St.    Louis, 

Missouri. 
FRETZ,  E.  S.,  Manufacturer.  The  Light  Manufacturing  and  Foundry  Company,  Pottstown, 

Pennsylvania. 
FRIES,  HAROLD  H.,  Manufacturing  Chemist,  92  Reade  Street.  New  York  City.  New  York. 
FRY,  ANN  W^^  6433  Jefferson  Street,  Germantown.  Philadelphia.  Pennsylvania. 
FRYER,  GEORGE  G.,  Mechanical  Engineer.  203  Onondaga  Avenue,  Syracuse.  New  York. 
FUGUET,  HOWARD,  560  Bullitt  Building.   121-141  South  4th  Street,  Philadelphia,  Penn- 

svlvania. 
FULLER,  GEORGE  W.,  Consulting  Engineer.  170  Broadway.  New  York  City,  New  York. 
FULWEILER,  W.  H.,  Engineer,  United  Gas  Improvement  Company,  319  Arch  Street.  Phila^ 

delphia,  Pennsylvania. 
FUNK,  N.  E.,  Electrical  Engineer,  930  Wynnewood  Road,  Philadelphia,  Pennsylvania. 
FURNBSS,  GEORGE  W.,  Millville.  New  Jersey. 
FURNESS,  HORACE  HOWARD,  Jr.,   Writer.    701   Stephen   Girard   Building.   Philadelphia. 

FURNESS,  RADCLYFFE,  Engineer  of  Research,  Midvale  Steel  Company,  4300  Wissahickon 

Avenue,  Philadelphia,  Pennsylvania. 
GAGE,  Dr.  HENRY  PHELPS,  Physicist.  Chief.  Optical  Division,  Coming  Glass  Works,  and 

for  mail,  212  Chemung  Street,  Coming,  New  York. 
GALLOWAY,  C.  D.,  Mechanical  Engineer,  Electric  Storage  Battery  Company,  and  for  mail. 

8409  Anderson  Street,  Chestnut  Hill,  Philadelphia,  Pennsylvania. 
GARDNER,  HENRY  A.,  Chemical  Encnneer.  Assistant  Director,  Institute  of  Industrial  Re- 
search, 2201  New  York  Avenue,  Washington,  D.  C. 
GARMAN.  FRANK  R.,  Electrical  Engineer,  416  Seventh  Avenue,  Pittsburgh,  Pennsylvania. 
GARRELSp  W.  L.,  Consulting  Engineer  (Kirkwood  Route  13),  Mason  and  Manchester  Roads. 

St.  Louis  County,  Missouri. 
GARRIGUES,  F.  H^  Life  Insurance,  6806  N.  nth  Street,  Philadelphia,  Pennsylvania. 
GARRISON,  F.  LYNWOOD,  Mining  Engineer,   1019  Clinton  Street,  Philadelphia,  Pennsyl- 

vania. 
GARTLEY,  WILLIAM  H.,  Gas  Engineer,  The  United  Gas  Improvement  Company,  Broad  and 

Arch  Streets,  Philadelphia,  Pennsylvania. 
GAZZAM,  JOSEPH  M.,  Retired  Lawyer.  265  South  19th  Street,  Philadelphia.  Pennsylvania. 
GERHARD,  Dr.  ARTHXJR  HOWELL,  Manufacturer  and  Instructor  in  Medicine,  1615  North 

Delaware  Avenue,  Philadelphia,  Pennsylvania. 
GESELL,  W.  H.,  Chemical  Engineer  and  Manager,  Lehn  and  Fink,  Incorporated,  Bloomfield. 

New  Jersey,  and  for  mail,  235  Christopher  Street,  Montclair.  New  Jersey. 
GEST,  WILLIAM  P.,  President.  Fidelity  Trust  Company.  327  Chestnut  Street,  Philadelphia, 

Pennsylvania. 
GETMAN,  Dr.  FREDERICK  H.,  Chemist.  Hillside  Laboratory.  Stamford,  Connecticut. 
GFRORER,  A.  H.,  Engineer,  The  Automatic  Transportation  Company,  2933-65  Main  Street. 

Buffalo,  New  York. 
GHERARDI,  BANCROFT.  Engineer  of  Plant.  American  Telephone  and  Telegraph  Company. 

195  Broadway,  New  York  City.  New  York. 
GIBBS,  A.  E.,  Chemist,  Pennsylvania  Salt  Manufacturing  Company,  Widener  Building,  Phila- 
delphia, Pennsylvania. 
GIBBS,  E.  L.,   Inspector,   Interstate   Commerce   Commission,   and   for  mail,    2004   Herschell 

Street.  Jacksonville,  Florida. 
GIBBS,  WEBB  L.,  Lubricating  Engineer.  7734  South  Shore  Drive,  Chicajzo.  Illinois. 
GIBSON,  HENRY  CLAY,  Treasurer,  Bank  of  North  America  and  Trust  Company.  Philadelphia 

Pennsylvania,  and  for  mail,  Jenkintown,  Pennsylvania. 
GIBSON,  J.  J.,  Vice-President,  Westinghouse  Commercial  Investment  Company,  150  Broad- 
way. New  York  City,  New  York. 
GILCHRIST,  JOHN  F.,  Vice-President,  Commonwealth  Edison  Company,  Edison  Building, 

ChicMO,  Illinois. 
GILL,  JOHN  D.,  Chemical  Engineer,  Atlantic  Refining  Company,  260  South  Broad  Street. 

Philadelphia,  Pennsylvania. 
GILES,  IRVIN  KLINE,  Atlantic  Refining  Company,  Philadelphia,  Pennsylvania. 
GILPIN,  FRANCIS  H.,  Gas  Engineer,  22  Edgemont  Avenue,  Summit,  New  Jersey. 
GITTLESON,  FRANK,  Violinist,  1017  Spruce  Street,  Philadelphia,  Pennsylvania. 
GLENDINNING,  ROBERT  E.,  Banker.  400  Chestnut  Street,  Philadelphia,  Pennsylvania. 
GLOVERjROLFE  E.,  Jr.,  Chemist.  2435  West  18th  Street,  Wilmington,  Delaware. 
GOETZENBERGER,  RALPH  LEON,  Electrical  Engineer,  Prankford  Arsenal,  Philadelphia. 

Pennsylvania. 
GOHEEN,  J.  P.,   Secretary,    Brown    Instrument    Company,    Wayne   Junction,    Philadelphia. 


Pennsylvania.   ^  ^    ^  ^         .  

"    *"  *   "*  "  "  ■*   delpft 

GOLDSCHMIDT,  v.,   Professor,   Heidelberg   University,  and  for  mail,   Gaisberg  Strasse  9. 


nsyi 
GOLDBAUM,  JACOBS,  S.,  Research  Chemist,  4234  Spruce  Street.  Philadelphia,  Pennsylvania. 
SCHMIDT,  v.,   Profe 
Heidelberg.  Germany. 


i-ieiaeiDerg.  Ljermany. 

GOLDSMITH,  EDWARD,  Retired  Chemist,  658  North  10th  Street,  Philadelphia.  Penn- 
sylvania. 

GOLDSMITH,  EDWIN  M.,  Manufacturer.  Priedberger-Aaron  Manufacturing  Company. 
Logan  Station,  Philadelphia,  Pennsylvania. 

GOMBERG,  MOSES,  Professor  of  Chemistry,  712  Onandago  Street,  Ann  Arbor,  Michigan. 


•  ^^^^       .xaai^.'s*        .I't-vi    Merchant,   921    North    Delaware   Avenue.    Phila- 

<^M>  .>jjavttl.«    ':<u>U>Kiv'uI    Chemist,    Constantine   HerinR   Laboratory. 
..Ki..   ".'u  Noiih  Bn.>ad  Street,  Philadelphia,  Pennsylvania. 
»■•■  ^..    .  (,  ""!ix'.ii».iil  EnKtncer.  1317  Spruce  Street,  Philadelplua.  Pcnn- 


'  V.F.  ~  ii  t  •  li  . 


•» 


Vhc    Olobe   Ticket   Company,    112    North    12th   Street. 


. '  ^  ^        ^.      ...  '\i:»4.iiiKhou»e  Electric  and  Manufacturing  Company,  Westing- 

.       .  'Ji«.»..vha>.  New  York  City,  New  York. 
.^x*^!^  ^.      "'u . .  js»4. 1  .••"  Vii-ialUirKy.  University  of  California.  Berkeley.  California. 
■**»    "H^U^s**  ***t     ■'w»Mi»i.  I  M<tdiM.m  Avenue,  New  York  City.  New  York. 
^         %»<rr     "-i-        ■lu.M.fis.iuivr.  4635  Walnut  Street.  Philadelphia,  Pennsylvania. 
.     ^ia'^^kw      •  *i««- '«^<«'  KiiKiitci'r.  P.  O.  Box  366,  West  Chester,  Pennsylvania. 


^^^^V.^    "i.i.w  a^tuici    ^>l    Kami   Implements,  4516  Fremont   Avenue.   South 
•  .  .  •  '^  » .» 
.^_     V  wlV,VIlM&,  >*,iciii»iK   lii.struinrnt   Maker,  2207-13  Bellevue  Avenue.  Phila- 

*^»X!<^?U?    ^iv>Kl>.    lUiuittI    MunuKt-r,    Yellow    Cab   Company,    1734    North 
*   ■    ■  .  "^'i..  i.\.j%ii.4.   IVniifcvUaina. 

'  '    >    V       V.      ■  ...^  '•.!i,iiiu-«-i.  k^-HMiis  5-6,  5  West  Eighth  Street,  Cincinnati.  Ohio. 
.   •J\;^kjX«     'k.....».    Viiii*  IV'WiUt  Conn»any.  Tamaqua,  Pennsylvania. 
w         •* '»h5v  "^'fc  .  .  k.....    I  *»v    ll.in>  lliitrich  Chemical  Corporation.  227  Fulton  Street. 
^5.  :    .     •■  ^; .     \.  ..   N.ik 

■«.%.«'ta^N.  ^1    ^i-k 4.  utiiiiK  V.'hfiiii»t.  206  Simth  24th  Street,  Philadelphia,  Penn> 

,Xi>a  'tv^-^^   HkJCHKKY.  I'lvsiJciit.  Mvtul  and  Thermit  Corporation.  120  Broad- 
^      \-       ^"   .\      •. » .   Sk  »    \fik 

'    «VS^'^.   -"AN^HY   H-  M  .   *•   Maple  Avenue.  Warwick.  New  York. 
«*t\«L.^»'*i^^  '*•■  *<*••»■"* ''  v'heiiMsi.  33  Wi'st  60th  Street,  New  York  City.  New  York. 
N^^^\\TlIpNV   .tv   H.  (..laJii.ite  Student.   Massachusetts  Institute  of  Technology, 

\.  *U   (ih\^H(^K    \.    \'iii>K  Siviviaiv.    rhe  Franklin  Institute,  Philadelphia,  Penn- 
^   *^  *  '  ..  ,  !     iw.tii^iiii'ie.  lViin*\lvania. 

'.  ^rikKi    ^Si»H^'K,  *li  t.ik  It.'fk,  M.iWei.  l.ithoKrapher.  247-53  South  American  Street, 
:^»,  ■  VS  .    '\  .  ..»:*. .1.1. 1 
^t«!  W  V  I'Kk^  H    \ •..«.« I «.  N  KiiKiiK-\-i .  rhiladelphia  Storage  Battery  Company.  Ontario 

.  I*     .  **>.  *  ..ii  Ip'ii.i    I'l  iiii!%\l\ania. 

\l*4«N;  '  UAKt  K^4  "K  .   ^  ^iiiii-a    mJ   Cheimeal  Engineer,  in  care  of  Rohm  and  Haas 

v^'^^^v**^   *^      J'.'iM..*:  liMi!  ■i.tl»»i.  13.^  V.'iamson  Avenue.  Jersey  City,  New  Jersey. 
.^^j^  t^  '    H.    \:.    ■ '   '■.iiK«iu*>.   H.ii\.iivl  Rv'ad.  BriH^klme.  Delaware  County,  Penn- 


li.    i»\\M«  ^      .1.  >.  .     .,.■  ii»  I  \    Vwi'-.ie.  Im\'i  Mjwt.  Pennsylvania. 
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LIPPINCOTT,  JOSBPH  W.,  Publisher.  Bethajrres.  Penntylvanuu 

UTTLB,  ARTHUR  D^  President,  Artlfor  D.  Little.  Incorporated.  10  Charles  River  Road, 
Cambridge.  Massachusetts. 

UVBRSIDGB,  HORACB  P.,  Philadelphia  Electric  Company,  1000  Chestnut  Street.  Phila- 
delphia. Pennsylvania. 

LIVINGSTON,  HBRMAN.  Hydro  Carbon  Engineer,  Calco  Chemical  Company.  Richards 
Park.  Somerville.  New  Jersey. 

LLEWELLYN,  W.  H.,  Druggist.  1518  Chestnut  Street.  Philadelphia,  Pennsylvania. 

LLOTD,  HERBERT,  President,  Electric  Storage  Battery  Company,  PUladeli^.  Petm- 
sylvania. 

LLOTD.  JOHN  URI,  Manufacturing  Pharmacist  and  Chemist,  Clifton  and  Lafajrette  Avenuea^ 
Cincinnati,  Omo. 

LLOTD,  MORTON  G.,  Electrical  Engineer.  Bureau  of  Standards,  Washington.  D.  C. 

LOBBEN,  FEDER,  Mechanical  Engineer.  Room  No.  2.  Keysers  Gade  1,  Kristiania,  Norway. 

LODGE,  ROLLA  If.,  Engineer  and  Electrician.  1149  Venango  Street.  Philadelphia,  Pennsyl^ 
vania. 

LOBE,  LEO,  Mechanical  Engineer.  Albert  B.  Manuel.  61  Broadway,  New  York  City,  New 
York,  and  for  mail.  302  Park  Street.  Montdair.  New  Jersey. 

LONERGAN.  J.  E.,  Brass  MadUfacturer,  211  Race  Street,  Philadelphia,  Pennsylvania. 

LONGSTRETH,  CHARLES,  611  A  Avenue.  Coronado.  California. 

LONGSTRETH,  EDWARD  T.,  Manufacturer.  6805  North  11th  Street.  Oak  Lane,  Philadel- 
phia. Pennsylvania. 

LORENTZjaENDRIK  A..  Physicist,  Zylweg  76,  Haarlem,  Holland. 

LOSS,  HENRIK  von  ZERJIDlOW.  Consulting  Bmnneer,  Hotel  Bristol,  Kristiania,  Norway. 

LOVEJOY,  J.  R.,  Vice-President,  General  Electric  Company,  Schenectady,  New  York. 

LOVEKIN.  LUTHER  D.,  Marine  Engineer.  Mill  Creek  Road.  Ardmore,  Peunsylvania. 

LOWE,  ARTHUR  W.,  Public  School  Teacher.  1224  Herbert  Street,  Prankford.  Philaddplua» 
Pennsylvania. 

LOWER,  NATHAN  M .,  Assistant  General  Manager,  Locomotive  Stoker  Compsny.  292  Ralph 
Avenue.  Bellevue.  Pennsylvania. 

LO YD.  SARAH  A.  C,  1206  Pilbert  Street.  Philadelphia,  Pennsylvania. 

LUCAS,  FRANCIS  F.,  Engineer.  Bell  Telephone  Laboratories.  Incorporated,  463  West  Street. 
New  York  City.  New  York. 

LUCKE.  CHARLES  EDWARD,  Professor  of  Mechanical  Engineering.  Columbia  Univentty. 
New  York  City.  New  York. 

LUCKIESH,  Dr.  M .,  Director  of  Applied  Sdenoe.  Nela  Research  Laboratories,  Nela  Pluk 
Cleveland.  Ohio. 

LUKENS,  Dr.  HtRAM  S.,  Chemist.  Harrison  Laboratory,  University  of  I^ennsylvania.  34tb 
and  Spruce  Streets,  Philadelphia.  Pennsylvania. 

LUPTONp  EDWARD.  Manufacturer  of  Sheet  Metal,  Allegheny  Avenue  and  Tulip  Street* 
Philadelphia.  Pennsylvania. 

LYMAN,  JAMbS,  Consulting  Engineer.  Member  of  Firm.  Sargent  ft  Lundy.  1412  Edison 
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Rust,  James  I.,  1824 
Sadtler,  Samuel  P.,  1888-1897 


Sanborn,  E.  H.,  1907- 
Sartain,  John,  1877-1879 
Sartain,  Samuel,   1865-1882 
Saver Y,  Peleg  B.,  1851-1852 
Saxton,  Joseph,  1842-1844 
Say,  Benjamin,  1832-1833 
Scattergood,  Thomas,  1829-1834 
ScHAUM,  Otto  W.,  1907 
Schreiner,  Joseph  H.,  1827-1832 
Schumann,  Franos,  1899-1902 
Seiper,  Thomas,  1824 
Sellers,  Coleman,   1862-1866,   1875- 

1905 
Sellers,  Coleman,  Jr.,  1906-1911 
Sellers,   Wiluam,    1857-1861,   1867- 

1892 
Shain,  Charles  J.,  1884-1887 
Shinn,  Earle,  1836-1837 
Sloan,  Samuel,  1864 
Smith,  Charles  E.,  1852-1855 
Smith,  Haseltine,  1922- 
SouDER,  Jacob,  1828 
Spangler,  Henry  W.,  1891-1893 
Stevenson,  William,  Jr.,  1828 
Stewart,    Thomas    S.,    1842-1850, 

1852-1863 
Strickland,  William,  1828 
Struthers,  John,  1827-1849 
Taber,  George,  i 839-1 842 
Tatham,    William    P.,    1870-1878, 

1886-1887 
Thompson,  Ambrose  W.,  1839-1843 
Thomson,  Elihu,  1878-1881 
Thorne,  William  H.,  1881-1897 
Thornley,  John,  1851 

TiLGHMAN,    BeNJ.    C,    187I-1875 

Toppan,  Charles,  i 831-1832 
TowNE,  John  H.,  1840-1857,  1869 
Tovvnsend,  Edward  Y.,  1866-1867 
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MANAGERS— (Continued) 


Tracy,  Eliashib,  1851 

Trautwine,    John    C,    1834,    1844, 

1852-1857 
Trautwine,  John  C,  Jr.,  1891-1895 
Trego,  Charles  B.,  1837-1846 
Trevor,  John  B.,  1832 
Troth,  Henry,  1837-1841 
Tryson,  George  W.,  i 831-1833 
Tutwiler,  C.  C,   1920-1923 
Tyler,  Rufus,  1826-1837 
Vauclain,  Samuel  M.,  1898,  1906 
Vaux,  George,  Jr.,  1898-1899 
Wallis,  J.  T.,  1923- 
Walter,  Joseph  S.,  Jr.,  1834-1837 
Walter,    Thomas    U.,    1829-1831, 

1840-1851 
Warder,  William  S.,  1825-1827 
Warner,  John  S.,  1837-1843 
Weaver,  Jacob,   1856-1857 
Weaver,  John  J.,  1880-1891 
Weightman,  William,  1862-1863 
Wetherill,  Charles,  1835 
Wetherill,  J.  P.,   1902 
Wetherill,  John  P.,   1824-1825 
Wetherill,  William,  1832 
Wetherill,  William  C,  1916- 
Weygandt,  Thomas  J.,  1851-1863 


Wharton,  William,  Jr.,  1871 
Whitaker,  George  P.,   1851-1852 
White,  Charles  H.,  1828-1835 
White,  Samuel  S.,  1864-1867 
Whitney,   Asa,    1846-1850 
Whitney,  George,   i 858-1 860 
Whitney,  James  S.,  1862-1863,  1865- 

1869 
Whitney,  John  R.,  1861 
WiCKHAM,  M.  T.,  1824 
Wiegand,  John,  1831-1853 
WiEGAND,  S.  Lloyd,   1864,   1890-1893 
Williams,  Edward  H.,  1871-1872 
Williams,  Isaac  S.,  i 846-1 850,  1852- 

1863 
Wilson,  Joseph   M.,   1869-1886 
Wilson,  O.  Howard,  1864-1869 
Wolborn,  Cornelius  A.,  1844-1850 
Wolf,  Otto  C,  1S97-1913 
Wood,   Alan,   1845- 1863 
Wood,  Samuel  R,,  1824-1825 
Wood,  Walter,  i  903-1912 
Wootten,  John  E.,  1860-1862 
Yardley,  William,  Jr.,  1829 
Yeager,  Joseph,  1832 
Young,  Andrew,  1828-1830 


PAST  CHAIRMEN  OF  THE  COMMITTEE  ON 
SCIENCE  AND  THE  ARTS,  1834-1916 


Bache,    Alexander    D.,     1834-1836, 

1839-1844 
Barnes,  James,  1922-1923 
Beardsley,  Arthur,  1892-1895 
Benzon,  George  H.,  Jr.,  1924-1925 
BiLGRAM,  Hugo,  1906-1907 
Bonine,  Charles  E.,  1916-1917 
Calvert,  Harold,  1925-1926 
Christie,  James,  1897-1898 
Clamer,  G.  H.,  1915-1916 
Conard,  Thomas  P.,  1902-1903 
Creighton,  H.  Jermain,  1918-1919 
Cresson,  J.  C,  1844-1874 
Crisfield,  J.  A.  P^,  1913-1914 
Eldridge,  G.  Morgan,  1896-1897 
Franklin,   Benjamin,   1919-1920 
Fulweiler,  W.  H.,  1 923-1 924 
Goldsmith,  Edward,   1905- 1906 
Griggs,  William  O.,   1907-1908 
Hall,  Clarence  A.,  1926- 
Haupt,  Lewis  M.,  1904-1905 
Henderson,  George  R.,  1914-1915 


Heyl,    Henry   R.,    1882-1887,    1893- 

1894,  1900-1901 
Hoadley,  George  A.,  1911-1912 
Koenig,  G.  A.,  1888-1889 
Levy,  Louis  E.,  1901-1902 
Lewis,  Wilfred,  1912-1913 
Marburg,  Edgar,  1899-1900 
Marks,  W.  D.,  1881-1882,  1887-1888 
Masland,  Charles  W.,  1921-1922 
McConnell,  Jacob  Y.,  1909-1910 
Orr,  Hector,  1880-1881 
Patterson,  R.  M.,  1836-1839 
Penrose,  Charles,  1920-1921 
Rogers,  James  S.,  1908-1909 
Ronaldson,  Charles  E.,  1903-1904 
rondinella,  l.  f.,  1898-1899 
Sartain,   Samuel,   1895-1S96 
Sellers,  Coleman,  1875-1880 
Spangler,  H.  W.,  1890-1891 
Spencer,  Thomas,  1910-1911 
Wetherill,  Wm.  Chattin,  1917-1918 
Wiegand,  S.  Lloyd,  1889-1890,  1891- 

1892 
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granted  by  Germany,  Russia,  Canada,  Australia,  Hungary  and  Austria  can 
also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and  from 
states  and  municipal  authorities  and  corporations.  These  embrace  publications 
relating  to  public  works;  official  reports  relating  to  geology,  the  mining  and 
metallurgical  industries,  agriculture,  public  health,  municipal  engineering ;  reports 
of  railway  and  other  transportation  companies,  manufacturing  corporations,  etc 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has  devoted 
systematic  efforts  to  the  task  of  completing  the  files  of  its  important  serial 
publications.  In  this  work,  the  committee,  with  the  substantial  assistance  of 
several  liberal  contributions  of  money  from  generous  friends  of  the  Institute, 
has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  83,927  volumes  and  22,183 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student,  the 
scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less  indis- 
pensable as  an  aid  in  pursuing  the  investigations. 

The  library  is  open  daily  from  9  o'clock  a.m.,  until  5  o'clock  p.m.,  Saturdays 
twelve  o'clock  noon.    The  Institute  is  closed  on  all  state  and  national  holidays. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — as  urgent  then  as  to-day — felt  by  inventors  and  dis- 
coverers, of  some  competent,  trustworthy  and  impartial  body,  to  whom  they 
could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  confidently 
rely  for  an  opinion  as  to  the  usefulness  of  their  inventions  and  discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Subse- 
quently the  name  of  the  Board  of  Examiners  was  changed  to  the  "  Com- 
mittee on  Inventions." 

This  organization  continued  in  existence  until  the  year  1834,  when,  by  act 
of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established  the 
"  Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a  wider  field 
of  labor.  As  originally  constituted,  membership  in  this  committee  was  open 
to  all  members  of  the  Institute  in  good  standing  who  chose  to  enroll  their 
names,  and  who  by  thus  voluntarily  associating  themselves  with  the  committee, 
pledged  themselves  to  perform  the  duties  assigned  to  them. 
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The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
'*  to  diffuse  information  on  every  subject  connected  with  useful  arts." 

In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  *'  Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
those  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Dr.  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  attention 
to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal. 
This  circtmistance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation: 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period,  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were  published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  1826- 
1827,  and  the  Journal  of  The  Franklin  Institute,  1828  to  the  present  time, 
201  volumes  in  all,  with  a  General  Index,  1826  to  1885.  and  three  decennial 
volumes  covering  the  years  1886  to  1915,  inclusive. 

In  its  present  form,  the  Journal  is  an  octavo  of  about  150  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly — January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 

INSTRUCTION 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 

This  committee  was  appointed  on  March  4,  1824,  and  speedily  perfected 
plans  for  systematic  instruction  by  means  of  lectures  and  demonstrations. 
Professorships  in  chemistry,  in  natural  philosophy  and  mechanics,  and  in 
architecture  were  established  and  filled  by  the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  apprentices 
and  those  engaged  in  the  useful  trades,  and  early  in  the  fall  of  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was   realized   in    1826.     In    1827  over   three   hundred   scholars   were   upon   its 
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technological  subjects  in  addition  to  numerous  popular  and  illustrated  addresses 
on  subjects  of  immediate  interest  to  the  public  and  germane  to  the  topics 
of  the  day. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are  held  once  each 
month,  except  during  the  summer.  At  these  meetings  great  inventions  and 
discoveries,  important  engineering  projects,  and  notable  achievements  in  all 
fields  of  scientific  progress  are  presented,  exhibited  or  discussed.  Many  of  the 
epoch-making  inventions  have  been  shown  in  their  experimental  stages  at  these 
meetings — as  the  phonograph,  the  electric  light,  the  typewriter,  liquid  air 
apparatus,  machine  telegraphy,  etc. 

EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufactures  was  held  in  October,  1824, 
in  Carpenters'  Hall. 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the  first 
of  the  kind  to  be  undert.aken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic  Hall, 
on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto;  and 
the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at  Ninth  and 
Sansom  Streets,  the  destruction  of  which  by  fire,  in  the  year  1850,  made  it 
necessary  for  the  managers,  for  several  years,  to  adapt  themselves  to  less 
desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a  time  for 
want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  Insti- 
tute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  the  event 
by  holding  an  exhibition,  which  proved  from  every  point  of  view  an  eminently 
successful  one.  The  circumstance  spoken  of  was  the  fact  that  the  Pennsylvania 
Railroad  Company  placed  at  the  service  of  the  Institute,  for  exhibition  purposes, 
the  old  building  at  Thirteenth  and  Market  Streets,  for  many  years  occupied 
as  a  freight  station.     Over  268,000  visitors  attended  this  exhibition. 

Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  autumn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 

In  1885  the  Novelties  Exhibition  was  held  in  the  building  erected  for  the 
electrical   exhibition. 

No  further  exhibitions  have  been  held  since  that  time,  though  the  Institute 
cooperated  with  the  Commercial  Museum  of  Philadelphia  in  the  management 
of  the   National   Export  Exposition  of    1899. 
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MODELS  AND  HISTORICAL  APPARATUS 

This  collection  includes  the  electrical  machine  used  by  Doctor  Franklin  in 
his  experiments  in  Philadelphia,  his  imposing  stone  and  table  for  dressing 
type;  Doctor  Priestley's  air  pump,  brought  by  him  to  America  in  1794; 
odometer  used  by  Doctor  Franklin  when  postmaster-general  of  the  colonies  and 
by  Thomas  Jefferson;  George  M.  Phelps'  printing  telegraph  apparatus; 
magneto-electric  machine  made  by  Joseph  Saxton  and  exhibited  by  him  at  the 
meeting  of  the  British  Association  for  the  Advancement  of  Science  in  1833 ; 
Oertling  balance  made  about  1840;  model  of  Oliver  Evans'  first  high-pressure 
steam  engine,  made  by  Rush  and  Muhlenberg;  model  of  George  Stephenson's 
**  No.  I  "  locomotive  built  for  the  Stockton  and  Darlington  Railroad. 

There  are  also  numerous  examples  of  metering  devices  for  water,  air,  gas 
and  electricity;  photographic  apparatus;  typing  and  calculating  machines  and 
philosophical  apparatus,  the  whole  illustrative  of  the  genius  for  discovery 
and  invention  that  have  made  the  past  century  notable  in  the  history  of  science 
and  its  application  in  the  industries. 


fflSTORICAL  EXTRACTS 

(CElRONOLOOICALLT  STATED) 

About  a  century  ago  there  lived  in  Philadelphia  two  young  men  who  inde- 
pendently conceived  the  idea  of  founding  an  American  institution  for  promoting 
knowledge  of  physical  science  and  its  diffusion  in  the  arts  and  industries.  One 
of  them  was  Samuel  V.  Merrick,  then  not  quite  twenty-one  years  old,  and  the 
other  was  Prof.  William  H.  Keating  of  the  University  of  Pennsylvania. 

Mr.  Merrick  issued  several  calls  for  meetings  for  the  consideration  of  the 
project,  but  no  one  attended. 

Professor  Keating  had  completed  his  scientific  training  in  France  and 
Switzerland  and  had  returned  to  the  United  States  full  of  zeal  for  the  diffusion 
of  science  applied  to  agriculture  and  the  mechanic  arts.  He  was  immediately 
appointed  to  the  newly  created  chair  of  Chemistry  in  its  application  to 
Agriculture  and  the  Mechanic  Arts,  at  the  University  of  Pennsylvania,  and 
while  thus  engaged  sought  to  interest  his  friends  and  others  in  his  plans 
for  a  scientific  and  technical  society.  Mr.  Merrick  and  Professor  Keating 
comparing  notes  agreed  to  make  another  effort  to  hold  another  meeting  for 
purposes  they  both  had  in  mind. 

Six  gentlemen  attended  this  meeting  and  a  committee  was  appointed  to 
draft  a  plan  of  organization,  constitution,  etc. 

A  small  meeting  was  held,  a  plan  approved,  and  Mr.  Merrick  and  Professor 
Keating  set  about  to  carry  it  into  execution. 

Four  of  the  committee  selected  from  1200  to  1600  names  of  citizens  from 
the  City  Directory  and  invited  them  to  attend  another  meeting  to  be  held  at 
the  county  court  house  at  Sixth  and  Chestnut  Streets,  Philadelphia,  on  the 
evening  of  February  5,  1824. 

The  court  house  was  filled  to  overflowing  and  from  this  meeting  dates  the 
founding  of  The  Franklin  Institute. 

1824,  February  5.  First  public  meeting  held  in  the  county  court  house, 
Sixth  and  Chestnut  Streets,  for  the  purpose  of  organizing  The  Franklin  Insti- 
tute.   A  constitution  was  adopted  and  a  day  fixed  for  the  election  of  officers. 

March  4.  Committee  on  Lectures  appointed  and  the  Chair  of  Mineralogy 
and  Chemistry  established. 

March  30.  An  act  to  incorporate  The  Franklin  Institute  of  the  State  of 
Pennsylvania,  for  the  Promotion  of  the  Mechanic  Arts  passed  by  the  Legis- 
lature and  signed  by  the  Governor. 

Dr.  William  H.  Keating.  Professor  of  Mineralogy  and  Chemistry,  deliv- 
ered the  first  lecture  of  the  first  course  in  the  Academy  Building,  Fourth 
Street,  below  Arch,  in  April. 

A  Drawing  School  for  members*  sons  and  apprentices  was  opened  in 
October.  John  Haviland,  professor  in  charge,  assisted  by  Hugh  Bridport, 
artist  and  painter  of  miniatures. 

October  18,  19  and  20,  first  exhibition  of  products  of  American  industry 
held   in   Carpenters'   Hall.     Thirty  premiums   were  offered   for  specimens  of 
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blister  steel,  bar  iron,  broadcloths,  domestic  carpetings,  etc.  Three  hundred 
exhibits;  ten  silver  medals  and  two  bronze  medals  were  awarded. 

1825,  April  4.  A  Mathematical  School  for  members,  their  sons  and 
apprentices  was  opened  under  the  direction  of  Mr.  Levi  Fletcher. 

June  8.  This  day  at  high  12  o'clock  the  comer-stone  of  the  Hall  of 
The  Franklin  Institute  was  laid  in  ancient  and  Masonic  form  by  the  Grand 
Lodge  of  Pennsylvania  in  the  presence  of  the  Society.  After  the  appropriate 
ceremonies  had  been  performed  by  the  Grand  Master,  prayers  were  offered  up 
by  the  Rev.  C.  G.  Potts,  Grand  Chaplain.  The  Grand  Treasurer  deposited 
in  the  cavity  of  the  Stone  a  glass  cylinder  hermetically  sealed  containing: 

The  constitution  and  by-laws  of  The  Franklin  Institute  with  their  first 
annual  report  and  list  of  Members,  etc 

Medal  of  William  Penn  and  the  Indian  chief,  sitting  under  a  tree  smoking 
the  calumet  of  peace,  on  the  reverse  the  allseeing  eye,  inscribed  **  Let  us  look 
to  the  Most  high  who  blessed  our  fathers  with  peace.'* 

Head  of  Washington  inscribed  "  George  Washington :  Commission  resigned 
— Presidency  relinquished — 1797." 

A  Silver  Medal,  with  the  head  of  James  Monroe,  Late  President  of  the 
United  States.  On  reverse:  The  Hands  of  an  American  officer  and  an  Indian 
Chief  grasped,  imder  the  Calumet  of  Peace.    Motto :  "  Peace  and  Friendship." 

Three  Coins  of  the  United  States,  1825. 

A  parchment  Scroll  on  which  was  inscribed  the  following: 

On  the  8th  day  of  June  1825  A.  D.  5825  A  L  and  of  the  independence  of 
these  United  States  the  forty-ninth — ^this  Corner  Stone  of  the  Hall  of  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the  promotion  of  the 
Mechanic  Arts  was  laid  in  Ancient  and  Masonic  Form  by  the  Grand  Lodge 
of  Pennsylvania. 

James  Harper,  Jr.,  R.  W.  G.  M. 
Thomas  Kittera,  R.  W.  D.  G.  M. 
Samuel  Badger,  R.  W.  S.  G.  W. 
Michael  Nesbit,  R.  W.  J.  G.  W. 
Samuel  H.  Thomas,  R.  W.  G.  S. 
Robert  Toland,  R.  W.  G.  T. 

The  Franklin  Institute  was  founded  the  5th  day  of  February,  A.  D.  1824, 
and  incorporated  the  30th  day  of  March,  1824. 

Names  of  the  officers  of  the  year  1825 : 
President,  James  Ronaldson. 
Vice-presidents,  Math.  Carey,  I.  Lukens. 
Recording  Secretary,  W.  Strickland;  Corresponding  Secretary,  P.  A. 

Browne. 
Treasurer,  Thos.  Fletcher. 

Managers,  Paul  Beck,  Jr.,  Jno.  Harrison,  Saml.  R  Wood,  William 
H.  Keating,  Jno.  Haviland,  Samuel  V.  Merrick,  William  Abbot, 
Jno.  D.  Eisenhut,  Jno.  P.  Wetheril,  James  Clarke,  Abm.  Miller, 
Jas.  Harper,  Jr.,  Adam  Ramage,  Harvey  Lewis,  R.  M.  Patterson, 
James  McAlpin,  Wm.  Fry,  Wm.  Kneass,  Joseph  Donaldson,  J.  B. 
Garrigues,  Wm.  S.  Warder,  Lloyd  Miflin,  A.  G.  Ralston. 
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Building  Committee  of  the  Hall: 

Peter  A.  Browne,  S.  R.  Wood,  S.  V.  Merrick,  James  McAlpin,  J.  B. 
Garrigues. 

Architect,  Jno.  Haviland. 

M.  Carpenter,  Jas.  Clarke. 

M.  Marble  Mason,  John  Struthers. 

M.  Bricklayer,  Daniel  Groves. 

The  assembly  was  then  addressed  by  P.  A.  Browne,  Esq.,  and  Adjourned. 

(From  the  minutes  of  The  Franklin  Institute,  Vol.  A.) 

Dr.  Thomas  P.  Jones  appointed  Professor  of  Mechanics  and  Natural 
Philosophy. 

October  6,  7  and  8,  second  exhibition  of  American  manufactures  held 
in  Masonic  Hall,  Chestnut  Street,  west  of  Seventh.  The  number  of  articles 
exhibited  far  exceeded  that  of  the  previous  year.  Eighty-five  premiums  were 
offered.   Six  hundred  and  ninety-nine  articles  are  listed  in  the  catalogue  of  exhibits. 

1826,  January.  First  number  of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones.  In  addition  to  his 
position  as  Editor,  Doctor  Jones  also  acted  as  Recording  Secretary  of  the  Insti- 
tute and  Curator  of  its  collections.  April  12,  1828,  he  was  appointed  Superin- 
tendent of  the  U.  S.  Patent  Office. 

It  extended  its  educational  efforts  by  establishing  on  April  6  a  High 
School  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October,  300  were  studying  English,  153  French,  105 
Latin,  35  Greek,  45  Spanish,  20  German,  300  Elocution,  240  Geography,  231 
Drawing,  and  all  of  them  Mathematics.  The  School  was  continued  until  1832 
and  was  the  predecessor  of  the  Central  High  School. 

October  3,  4,  5,  6,  third  exhibition  of  American  manufactures  was  held 
in  Masonic  Hall.  Silver  medals  were  awarded  for  soft  iron  castings,  flint 
glass  ware,  china  from  American  materials,  skirting  and  japanned  leather, 
white  lead,  etc.     Thirty-four  thousand  visitors. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report 
on  the  plans  submitted  by  Commodore  James  Barron,  U.  S.  N.,  and  Captain 
Thomas  Caldwell,  giving  costs,  methods  of  operation,  etc. 

October  4,  5,  6  and  8.  fourth  exhibition  of  American  manufactures  held 
in  Masonic  Hall.  Sixty-two  premiums  were  offered.  John  L.  Wilson,  a  pupil 
of  the  High  School  of  The  Franklin  Institute,  was  awarded  a  silver  medal 
for  his  map  of  South  America  which  was  exhibited  at  that  time. 

1828,  October  8,  9,  10  and  11,  fifth  annual  exhibition  of  American  manu- 
factures held  in  Masonic  Hall.  Forty-five  premiums  were  offered.  Awards 
were  made  for  specimens  of  annealed  cast  iron  (the  first  attempt  in  this 
country  to  anneal  iron  for  general  purposes),  for  the  best  porcelain  made  in 
the  United  States,  for  calicos  or  prints,  etc.  Robert  P.  Warner,  a  pupil  of 
the  High  School,  was  awarded  a  silver  medal  for  his  drawing  of  an  air  pump. 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power.  The  report  of  the  committee,  containing  much  informa- 
tion, and  the  results  obtained  from  seven  hundred  experiments,  the  effect  of 
each  of  which  was  submitted  to  minute  calculation,  appeared  in  the  Journal 
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of  seventeen  was  appointed  to  consider  the  matter.  The  extensive  report 
which  included  a  detailed  statement  on  the  weights  and  measures  of  France, 
England  and  the  United  States,  as  well  as  an  authentication  of  the  Troy 
pound  used  in  the  United  States  Mint,  appeared  in  the  Journal  for  November, 
1833,  and  February  to  July  inclusive,  1834.  The  Governor  requested  the 
committee  to  superintend  the  construction  of  the  standards. 

The  present  laws  of  the  State  are  based  on  the  recommendations  made 
as  a  result  of  this  investigation. 

October  i  to  5  inclusive,  eighth  exhibition  of  domestic  manufactures  held 
in  Masonic  Hall.  Over  seven  hundred  exhibits.  Fifty  thousand  visitors.  Silver 
medals  were  awarded  for  lamps,  pianos,  rifles,  hardware,  carpets,  cotton  and 
woolen  goods,  etc 

1834.  Joint  committee  of  The  Franklin  Institute  and  the  American  Philo- 
sophical Society  first  began  systematic  meteorological  observations  in  aid  of 
agricultural  and  other  interests.  A  circular  issued  by  the  committee  requested 
observers  to  note  the  direction  of  the  wind ;  to  collect  all  information  concerning 
storms — their  width,  direction,  velocity,  etc.;  and  the  beginning  and  end  of  all 
rains.  Detailed  instructions  were  given  for  taking  the  "dew  point."  The 
committee  consisted  of  eight  members,  three  from  the  American  Philosophical 
Society  and  five  from  The  Franklin  Institute,  Dr.  James  P.  Espy  acting  as 
Chairman.  This  committee  continued  its  work  successfully  until  1838,  when 
that  portion  appointed  by  the  Philosophical  Society  were  discharged  by  that 
body  and  the  Board  of  Managers  at  once  appointed  a  standing  Committee  on 
Meteorology  to  continue  the  collection  of  the  data.  By  an  Act  of  the  Legis- 
lature, passed  March  31,  1837,  two  thousand  dollars  were  appropriated  with 
the  further  sum  of  one  thousand  dollars  for  each  of  the  two  years  next  ensuing, 
for  the  purpose  of  promoting  the  improvement  of  meteorological  science,  and 
the  furnishing  of  each  county  of  this  commonwealth  with  the  necessary 
instruments  for  the  observation  of  such  atmospheric  changes  and  phenomena  as 
may  be  useful  for  the  promotion  of  knowledge  in  the  science  of  meteorology. 

1835,  October  7  to  10  inclusive,  ninth  exhibition  of  domestic  manufactures 
held  in  Masonic  Hall.  Awards  were  made  for  samples  of  muslin,  chintz  prints, 
ginghams,  Venetian  carpeting,  straw  bonnets,  watch  dials,  water  and  oil  colors, 
pearl  work,  leather,  porcelain,  etc. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to  a 
movement  for  the  establishment  of  a  school  of  arts,  and  a  public  lot  for  the 
erection  of  buildings  was  offered  by  City  Councils  on  High  (Market)  Street, 
west  of  the  Schuylkill  River.  An  application  for  an  appropriation  from  the 
State  failed  to  pass  the  Legislature,  and  after  further  consideration  by  the 
Institute's  Committee  it  was  found  inexpedient  to  organize  any  school  at  this 
time,  and  the  plan  was  abandoned.  The  movement  resulted  later  in  the  founding 
of  the  Department  of  Science  of  the  University  of  Pennsylvania. 

1838,  November  6  to  17  inclusive,  tenth  exhibition  of  domestic  manufac- 
tures held  in  Masonic  Hall.  The  profits  to  the  Institute  on  the  present  occasion 
w^re  greater  than  was  ever  before  realized,  notwithstanding  the  heavy  expenses 
incurred  in  making  preparations.  Awards  were  made  for  cotton  and  woolen 
goods,  silks,  straw  goods,  specimens  of   iron  and  steel,   cutlery,   philosophical 
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1847,  October  19  to  30  inclusive,  seventeenth  exhibition  of  American  manu- 
factures held  in  the  Philadelphia  Museum  Building.  Silver  medals  were  awarded 
for  blankets,  shawls,  woolen  and  worsted  yarn,  bars  of  iron,  the  chandelier 
made  for  the  Opera  House  at  New  York,  machinery,  glass  ware,  book  binders' 
dies,  chemicals,  etc.    Seventeen  hundred  and  forty-two  exhibits. 

1848,  October  17  to  28  inclusive,  eighteenth  exhibition  of  American  manufac- 
tures held  in  the  Philadelphia  Museum  Building.  Silver  medals  were  awarded 
for  cotton  and  woolen  goods,  carpets,  specimens  of  iron,  lamps  and  gas  fixtures, 
hardware,  glass  ware,  furs,  chemicals,  etc.  A  first  premium  was  awarded  for 
a  copy  of  the  Webster  dictionary,  designed  as  a  present  to  the  Queen  of  England. 
Seventeen  hundred  and  fifty-one  exhibits. 

1849,  October  16  to  27  inclusive,  nineteenth  exhibition  of  American  manu- 
factures, held  in  the  Philadelphia  Museum  Building.  Silver  medals  were 
again  awarded  for  products  made  from  cotton  and  woolen  materials,  hardware 
and  cutlery,  also  for  Daguerreotypes,  Talbottypes  and  Hyalotypes»  boots  and 
shoes,  chemicals,  needlework,  etc. 

1850,  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Worthington  Peter,  first  Directress.  Classes  in  art  and  design  for 
women  had  been  conducted  by  Mrs.  Peter  in  her  home,  327  South  Third  Street, 
for  six  years  prior  to  the  establishment  of  the  school  by  the  Institute. 

In  185 1  a  room  was  leased  at  70  Walnut  Street  (West  of  Third),  where 
the  School  began  as  an  independent  institution  under  the  direction  of  a  special 
committee  appointed  by  the  Board  of  Managers  of  the  Institute.  This  arrange- 
ment continued  for  two  years  when,  in  the  spring  of  1853,  control  was 
transferred  to  a  separate  organization,  and  Elliott  Cresson,  one  of  the  Institute's 
benefactors,  became  the  President. 

October  15  to  26  inclusive,  twentieth  exhibition  of  American  manufactures 
held  in  the  Philadelphia  Museum  Building.  Silver  medals  were  awarded  for 
tin  ware,  dental  materials,  chemicals,  leather,  saddlery  and  harness,  philosophical 
instruments,  etc.     Nine  hundred  and  fifty  exhibits. 

185 1,  October  21  to  November  i,  twenty-first  exhibition  of  American 
manufactures  held  in  the  Philadelphia  Museum  Building.  Awards  were  made 
for  agricultural  implements,  carpetings,  hardware,  cabinet  ware,  lamps  and  gas 
fixtures,  leather,  chemicals,  etc. 

1852,  October  19  to  30  inclusive,  twenty-second  exhibition  of  American 
manufactures  held  in  the  Philadelphia  Museum  Building.  One  special  award, 
four  gold  medals,  five  recall  first  premiums  (silver  medals),  eighty-six  first 
premiums,  fifty-two  second  premiums  and  thirty-eight  third  premiums  were 
awarded.  Ten  exhibits  were  referred  to  the  Committee  on  Science  and  the 
Arts.  Twelve  hundred  exhibitors,  one  hundred  thousand  visitors.  In  number 
of  exhibitors  and  articles  displayed,  as  well  as  their  beauty,  novelty  and  value 
this  exhibition  was  superior  to  any  previous  one  held  by  the  Institute. 

1853,  October  18  to  November  3  inclusive,  twenty-third  exhibition  of 
American  manufactures  held  in  the  Philadelphia  Museum  Building.  One 
hundred  and  eighty-six  awards  were  made.     Over  eight  hundred  exhibits. 

1854,  November  14  to  December  2.  inclusive,  twenty-fourth  exhibition  of 
American  manufactures  held  in  Dr.  David  Jayne*s  granite  building  on  Dock 
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for  the  party  and  equipment  was  furnished  by  the  railroad  companies.  The 
first  account  of  the  work  of  the  members  of  this  expedition  appears  in  the 
Journal  of  the  Institute  for  September,  1869.     (Vol.  88,  p.  200.) 

A  committee  of  three  was  appointed  to  consider  the  subject  of  memorializ- 
ing Congress  in  reference  to  an  exposition  of  arts  and  manufactures  on  the 
centennial  anniversary  ot  American  Independence,  to  be  held  in  the  city  of 
Philadelphia.  This  action  resulted  in  the  appointment  of  a  special  committee 
of  five  to  bring  the  matter  to  the  attention  of  Select  and  Common  Councils 
and  request  that  they  memorialize  Congress  on  the  subject.  A  joint  committee 
was  organized,  consisting  of  nine  members  from  each  chamber  of  Councils, 
three  members  from  each  House  of  the  Legislature,  and  five  representatives 
of  the  Institute,  for  the  purpose  of  obtaining  such  aid  as  would  make  such  an 
exhibition  truly  international  in  its  (rharacter. 

The  efforts  of  this  committee  resulted  in  the  passage,  by  Congress,  on 
March  3,  1871,  of  an  Act  to  Provide  for  celebrating  the  looth  Anniversary 
of  American  Independence  by  holding  an  International  Exhibition  of  Arts, 
Manufactures  and  Products  of  the  Soil  and  Mine  in  the  City  of  Philadeli^ia, 
and  the  State  of  Pennsylvania  in  the  year  1876. 

1871.  The  committee  appointed  June  21,  1871,  to  examine  into  the  modes  of 
determining  the  horse-power  of  steam  boilers  presented  a  preliminary  report 
which  appeared  in  the  Journal  for  August,  187 1.  The  concluding  report  was 
published  in  August,  1872,  and  was  fully  discussed  at  the  Stated  Meeting  of  the 
Institute  held  in  October,  1872  (J.  F.  I.,  December,  1872,  Vol.  94,  p.  377).  It 
was  voted  to  increase  the  membership  of  the  Committee  having  charge  of  the 
experiments  and  have  the  investigation  continued.  A  majority  and  minority 
report  were  presented  to  the  Stated  Meeting  of  the  Institute  on  November  19, 
1873,  and  appear  in  the  Journal  for  December,  1873.     (Vol.  96,  p.  396.) 

1873.  At  the  Stated  Meeting  of  the  Institute  held  February  19,  1873,  the 
suggestions  made  by  Prof.  J.  P.  Lesley  in  a  letter  to  the  (jovernor  of 
Pennsylvania  dated  February  i  (J.  F.  L,  Vol.  95,  p.  194)  urging  the  establish- 
ment of  a  geological  survey  of  the  state  were  approved.  In  his  letter  Prof. 
Lesley  called  attention  to  the  needs  and  advantages  of  a  survey,  the  importance 
of  accurate  geological  maps  of  the  state  and  submitted  suggestions  for  a  com- 
plete working  corps  for  the  operations  of  the  various  departments  of  the  survey. 
He  estimated  that  the  annual  expense  for  personnel,  laboratory,  traveling 
expenses,  instruments,  publications  and  printing  would  be  $47,000. 

On  May  14,  1874,  the  Legislature  passed  a  bill  providing  for  a  state  survey, 
which  was  signed  by  the  Governor  on  the  same  day.  The  bill  included  an  appro- 
priation of  $35,000  per  year  for  three  years.  (This  was  the  beginning  of  the 
Second  Geological  Survey  of  Pennsylvania.) 

The  April  issue  of  the  Journal  contains  a  report  of  the  Committee  on 
the  Causes  of  Conflagrations  and  the  Methods  of  their  Prevention,  with  an 
exhaustive  paper  on  "  The  Light  Petroleum  Oils ;  considered  as  to  their  safety 
or  danger,  in  various  domestic  uses  "  prepared  by  Dr.  William  H.  Wahl  for 
the  use  of  the  committee. 

At  the  Stated  Meeting  of  the  Institute  held  March  19,  1873,  it  was  resolved 
to  recommend  and  petition  the  Legislature  to  pass  an  act  or  acts  embodying 
the  following  points:  To  appoint  a  competent  commission  to  investigate  and 
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Board  of  Experts  consisting  of  one  civil  engineer,  one  mechanical  engineer 
and  one  hydraulic  engineer  selected  from  nine  names  submitted  by  the  American 
Society  of  Civil  Engineers  and  the  Institute,  and  the  Chief  Engineer  of  the 
Water  £)ei>artment  to  **  report  to  Cotmcils  the  methods  pursued  in  the  Water 
Department,  together  with  their  recommendations  of  what  should  be  done  for 
the  present  and  future  supply  of  the  City,  with  such  itemized  estimates  as 
will  enable  the  cost  to  be  determined."  The  preliminary  report  of  this  Commis- 
sion was  presented  to  Cotmcils  on  October  14,  1882,  and  appeared  in  the 
Journal  of  the  Institute  for  April,  1883.  It  contained  recommendations  for 
the  installation  of  machinery  and  apparatus  in  the  several  pumping  stations,  the 
completion  and  extension  of  reservoirs  and  the  management  of  the  stations. 
The  final  report  was  transmitted  to  Councils  on  April  5,  1883  (J-  F-  I-i  Vol. 
116,  p.  321).  Special  attention  was  given  to  the  future  supply  of  the  city 
and  the  reduction  of  waste.  The  use  of  meters  for  factories  and  large  public 
buildings  was  suggested. 

A  paper  on  the  Prevention  of  Fires  in  Theatres  was  read  at  the  Stated 
Meeting  held  June  21  by  Charles  J.  Hexamer,  C.  E.,  (J.  F.  I.,  Vol.  114,  p^. 
125,  211).  At  the  close  of  the  discussion  which  followed  the  reading  of  the 
paper,  it  was  voted  to  appoint  a  committee  to  investigate  the  subject  of  the 
prevention  of  fires  in  theatres.  The  report  of  this  committee  was  presented  to 
the  Stated  Meeting  of  the  Institute  on  April  18,  1883,  and  printed  in  the 
Journal  for  June  (Vol.  115,  p.  428).  It  contains  much  information  on  theatre 
fires,  the  hazards  of  artificial  light,  heating  apparatus,  fireworks,  the  use  of 
paper  wads  in  guns,  the  situation  of  the  necessary  work  shops,  paint  lofts  and 
spontaneous  combustion.  Considerable  attention  is  given  to  the  fire-proof  drop 
curtain,  and  after  having  obtained  information  from  many  sources  the  com- 
mittee expressed  the  opinion  that  woven  asbestos  cloth  is  most  satisfactory. 
The  report  contains  thirty-eight  recommendations  intended  to  make  places  of 
amusement  more  safe,  nearly  all  of  which  have  since  been  adopted. 

1884,  September  2  to  October  11.  The  International  Electrical  Exhibition, 
held  in  the  Pennsylvania  Railroad  Station  at  32nd  and  Market  Streets  and 
a  building  especially  erected  at  the  northwest  corner  of  32nd  Street  and 
Lancaster  Avenue. 

Without  federal  or  state  aid  the  Institute  held  the  first  great  electrical 
exhibition  in  this  country.  Total  number  of  paid  admissions,  282,779;  receipts 
from  sale  of  tickets,  $98,639.70.     Two  hundred  and  sixteen  exhibitors. 

By  an  act  of  congress  the  United  States  Electrical  Commission  was 
created  for  the  purpose  of  conducting  a  national  conference  of  electricians. 
This  commission  issued  invitations  to  a  large  number  of  scientific  gentlemen, 
both  foreign  and  American,  who  assembled  in  conference  on  September  8  and 
continued  their  deliberations  for  six  days. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine  the 
characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used.  The  results  of  these  tests  were  published 
in  the  Journal  and  in  pamphlet  form  during  1885  and  1886  as  the  Reports 
of  the  Examiners. 
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The  discussion  was  continued  by  brief  addresses  from  eleven  prominent 
engineers  and  the  president  of  the  Board  of  Health. 

The  discussion  was  resumed  at  the  meeting  of  May  19  by  ten  engineers 
of  note  and  the  president  of  the  Board  of  Health. 

It  was  the  unanimous  opinion  of  those  present  at  the  meeting  of  September 
15,  that  the  frequent  discharge  of  dense  black  smoke  frpm  furnaces  of 
stationary  boilers  is  avoidable  and  should  not  be  permitted  in  the  dty  and 
that  the  emission  of  smoke  from  locomotives  and  furnaces  might  be  greatly 
reduced  if  the  cooperation  of  firemen  and  employers  were  enlisted  with  an 
earnest  intention  to  abate  the  nuisance.  Resolutions  to  this  effect  were  approved 
and  it  was  directed  that  copies  be  sent  to  the  Mayor,  the  president  of  the  Board 
of  Health  and  to  the  president  of  Councils.  At  this  meeting  descriptions  were 
presented  of  improved  furnaces  and  automatic  stokers.  The  representatives  of 
five  of  the  leading  manufacturers  were  present  and  described  their  apparatus 
illustrating  their  remarks  with  the  aid  of  models  and  lantern  slides. 

The  discussion  was  concluded  at  the  meeting  of  October  20  when  ten 
stokers  and  furnaces  were  described. 

A  detailed  account  of  the  above  discussion  appeared  in  the  issues  of  the 
Journal  for  June,  July  and  December,  1897,  and  January  and  February,  1898. 

1899.  National  Expert  Exposition  held  in  conjunction  with  the  Conmier- 
cial  Museum  of  Philadelphia. 

The  seventy-fifth  anniversary  of  the  founding  of  the  Institute  was  observed 
by  a  series  of  conferences  and  lectures  held  in  the  Convention  Hall  of  the 
exposition  on  October  2  to  7  inclusive. 

1 90 1.  A  special  committee  appointed  by  the  President  to  consider  the 
advisability  and  feasibility  of  the  adoption  of  the  metric  system  in  the 
United  States,  presented  its  report  on  February  19,  1902. 

The  following  preambles  and  resolutions  submitted  by  the  Committee 
were  unanimously  adopted: 

Whereas,  It  is  desirable  to  obtain  an  international  standard  of  weights 
and  measures,  also  to  simplify  and  regulate  some  of  our  existing  stand- 
ards; and 

Whereas,  The  metric  system  is  commendable,  not  only  as  a  suitable 
international  standard,  but  also  for  facility  of  computation,  convenience  in 
memorizing  and  simplicity  of  enumeration; 

Resolved,  That  The  Franklin  Institute  approves  of  any  movement  which 
will  promote  the  universal  introduction  of  the  metric  system  with  the  least 
confusion  and  expense. 

Resolved,  That  the  National  Government  should  enact  such  laws  as  will 
ensure  the  adoption  of  the  metric  system  of  weights  and  measures  as  the 
sole  standard  in  its  various  departments  as  rapidly  as  may  be  consistent  with 
the  public  service. 

The  report,  discussion  and  important  correspondence  on  the  subject  were 
published  in  the  Journal  for  June,  July  and  August,   1902. 

In  order  to  promote  both  domestic  and  foreign  commerce,  the  following 
preambles  and  resolutions  were  adopted  at  the  Stated  Meeting  of  the  Institute 
held  on  December  18* 
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invariably  reported  that  it  is  vital  for  the  protection  of  the  coast,  as  has 
been  demonstrated  in  our  several  wars,  and 

Whereas,  Congress  has  again  authorized  the  appointment  of  a  Commis- 
sion to  ascertain  the  expense  of  securing  control  of  the  works  and  franchises 
of  the  Chesapeake  and  Delaware  Canal  with  a  view  to  the  acquisition  of  the 
aforesaid  canal  as  a  free  and  open  waterway,  which  Commission  is  to  report 
at  the  coming  session  of  Congress. 

Be  it  therefore  Resolved,  That  The  Franklin  Institute  of  Pennsylvania 
reaffirms  its  position  as  to  the  urgent  necessity  of  enlarging  our  coastwise 
waterways,  and  especially  the  Chesapeake  and  Delaware  Canal  for  commercial 
and  strategic  purposes  at  the  earliest  practicable  date. 

Resolved,  That  a  committee  be  appointed  to  present  this  resolution  to  the 
Commission  at  the  public  hearing  to  be  held  in  this  city  on  the  27th  instant. 

1 91 2.  Centenary  of  the  Introduction  of  Gas  as  an  lUuminant  observed 
on  April  18  and  19. 

The  Institute  with  the  cooperation  of  the  American  Philosophical  Society, 
the  American  Chemical  Society  and  the  American  Gas  Institute  arranged  a 
series  of  meetings  and  lectures  dealing  with  subjects  relating  to  gas  and 
gas  manufacture.  An  important  feature  of  the  celebration  was  a  loan  exhibi- 
tion of  models,  photographs,  sketches,  prints,  manuscripts  and  drawings  relating 
to  every  phase  of  the  gas  industry;  also  specimens  of  gas  meters,  lamps  and 
burners,  gas  stoves  and  other  appliances. 

1914.  Conducted  meeting  in  Philadelphia  on  June  3  in  commemoration  of 
the  thirtieth  anniversary  of  the  International  Electrical  Exhibition.  Addresses 
were  made  by  Messrs.  E.  W.  Rice,  Charles  F.  Brush  and  Frank  J.  Sprague. 

1915.  First  awards  of  The  Franklin  Medal. 

1916.  Format  of  the  Journal  changed  from  6x9  inches  to  65/^x95^2 
inches  with  increase  in  the  number  of  reading  pages. 

191 7.  Established  and  maintained  a  recruiting  and  examination  station 
for  applicants  for  admission  to  the  Aviation  Service  of  the  United  States  Army. 

Established  School  of  Navigation  for  the  United  States  Shipping  Board. 
Conducted  free  Radio  School  for  men  of  the  selective  draft. 

1920.  Published  "  Physics  of  the  Air,"  by  W.  J.  Humphreys,  C.E.,  Ph.D., 
665  pages,   illustrations,  diagrams,  octavo. 

1921.  Received  $1,208,468.32  from  the  bequest  of  Henry  W.  Bartol,  a 
life  member  of  the  Institute,  for  research.  "  Bartol  Research  Foundation," 
established  for  the  purpose  of  conducting  researches  relating  to  fundamental 
problems  in  physical  science,  particularly  those  in  the  field  of  electricity,  and 
for  the  investigation  of  specific  problems  of  a  scientific  nature  which  may  arise 
in  the  industries. 

1922,  March  6  to  10  inclusive.  F.  W.  Aston,  M.A.,  D.Sc,  F.R.S.,  Fellow 
of  Trinity  College,  Cambridge,  England,  delivered  a  course  of  lectures  on 
"  Atomic  Weights  and  Isotopes." 

1923,  April  9  to  13  inclusive.  Sir  Joseph  John  Thomson,  O.M.,  F.R.S., 
LL.D.,  Ph.D.,  D.Sc,  Master  of  Trinity  College,  Cambridge,  England,  delivered 
a  series  of  lectures  on  *'  The  Electron  in  Chemistry."  Subsequently  published 
in  book  form,  144  pages,  octavo. 
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1923,  Laboratory  for  conducting  the  work  of  the  Bartol  Research 
Foundation,  provided  for  by  the  reconditioning  of  three  buildings  on  the  Insti- 
tute's property,  at  Nineteenth  and  Cherry  Streets. 

1924,  September  17,  18,  19.  The  centennial  anniversary  of  the  founding 
of  The  Franklin  Institute  in  1824  was  celebrated  by  noteworthy  exercises 
extending  over  three  days,  and  at  the  same  time  exercises  inaugurating  the 
activities  of  the  Bartol  Research  Foundation  were  held.  These  exercises 
consisted  of  formal  conferences  of  a  scientific  nature,  lectures  by  distinguished 
scientists,  receptions,  and  the  formal  opening  of  the  Bartol  Research  Labora- 
tories, and  were  terminated  by  a  great  dinner  given  to  the  delegates  and  members 
of  the  Institute. 

The  delegates  were  received  formally  on  the  first  day  of  the  celebration. 
Lectures  by  forty-six  world- renowned  scientists  and  inventors  were  delivered 
during  the  three  days.  The  hospitable  citizens  of  Philadelphia  entertained  the 
delegates  and  visitors  by  luncheons,  dinners,  and  lawn  fetes.  Appropriate  exer- 
cises were  held  at  the  Bartol  Laboratories  to  signalize  the  completion  of  the 
preparations  for  active  work  under  the  Foundation. 

The  final  centenary  dinner  brought  together  what  was  probably  .the  most 
distinguished  gathering  of  scientists  from  all  the  world  ever  collected  in 
America.  Greetings  and  congratulations,  both  formal  and  informal,  were 
presented  from  all  the  institutions  and  societies  represented.  Speeches  were 
made  by  at  least  one  representative  of  every  foreign  country  from  which  a 
delegate  was  present,  and  by  representatives  of  the  University  of  Pennsylvania 
and  Princeton  University.  All  expressed  congratulations  to  the  Institute  for 
its  honorable  history  and  its  long  record  of  usefulness  and  all  uttered  confident 
good  wishes  for  continued  growth  and  success. 

The  lectures  delivered  during  the  Centenary  Celebration  were  subsequently 
published  by  the  Institute  in  the  form  of  monographs. 

1925,  October  i.  The  first  Bartol  Research  Foundation  Fellow  was 
appointed  and  active  research  work  at  the  Laboratories  was  inaugurated. 


CHARTER  AND  BY-LAWS 


THE  FRANKLIN  INSTITUTE 

OF  THE  STATE  OF  PEHNSTLVAHIA  FOR  THE  PROMOTIOH  OF  THE 

MECHANIC  ARTS 

An  Act,  to  incorporate  The  Franklin  Institute  of  the  State  of  Pennsyl- 
vania for  the  Promotion  of  the  Mechanic  Arts. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  That  the  subscribers  to  the 
association  called  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
the  Promotion  of  the  Mechanic  Arts,  and  all  such  persons  as  may  hereafter 
be  admitted  members  of  the  same,  shall  be,  and  they  are  hereby  declared  to 
be,  a  body  politic  and  corporate,  by  the  name  and  style  of  "  The  Franklin 
Institute  of  the  State  of  Pennsylvania  for  the  Promotion  of  the 
Mechanic  Arts,"  to  have  perpetual  succession,  to  sue  and  be  sued,  implead 
and  be  impleaded,  in  all  courts  of  record  or  elsewhere,  to  use  a  common  seal, 
and  break,  alter,  and  renew  the  same  at  pleasure,  and  to  take,  hold,  and  enjoy 
lands,  tenements,  and  hereditaments;  Provided  that  the  yearly  income  of  the 
real  estates  held  by  them  shall  not  exceed  two  thousand  dollars. 

Sec.  2.  And  be  it  further  enacted  by  the  authority  aforesaid.  That  the 
objects  of  the  said  corporation  shall  be  the  promotion  and  encouragement 
of  manufactures  and  the  mechanic  and  useful  arts,  by  the  establishment  of 
popular  lectures  on  the  sciences  connected  with  them,  by  the  formation  of  a 
cabinet  of  models  and  minerals,  and  a  library,  by  offering  premiums  on  all 
objects  deemed  worthy  of  encouragement,  by  examining  all  new  inventions 
submitted  to  them,  and  by  such  other  measures  as  they  may  judge  expedient. 

Sec.  3.  And  be  it  further  enacted  by  the  authority  aforesaid.  That  the 
members  of  the  said  corporation  shall  consist  of  manufacturers,  mechanics, 
artisans,  and  persons  friendly  to  the  mechanic  arts;  they  shall  pay  such  sum 
annually,  or  in  gross,  as  shall  be  required  by  the  by-laws  of  the  said  corpora- 
tion for  an  annual,  or  life,  subscription;  Provided  that  nothing  herein  contained 
shall  be  construed  to  prevent  the  said  corporation  from  electing  honorary  or 
corresponding  members,  who  may  be  exempted  from  such  payments  and  other 
duties  of  membership,  in  such  manner  and  to  such  extent  as  may  be  prescribed 
by  the  by-laws  of   the   said  corporation. 

Sec.  4.  And  be  it  further  enacted  by  the  authority  aforesaid.  That  the 
officers  of  the  said  corporation  shall  be  a  president,  two  vice-presidents,  a 
recording  secretary,  a  corresponding  secretary,  a  treasurer,  and  twenty-four 
managers,  who  shall,  together,  constitute  a  board  of  managers  of  the  said 
corporation,  and  such  other  officers  as  the  said  corporation  shall  deem  needful ; 
two-thirds  of   the  mana;iers   shall   be   manufacturers   or   mechanics ;    the   said 
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hereby  enacted  by  the  authority  of  the  same,  that  the  present  members  of  said 
corporation,  and  all  such  persons  as  may  hereafter  become  members  thereof,  shall 
be,  and  are  hereby  created,  a  body  politic  and  corporate  by  the  name  of  '*  The 
Frankun  Institute  of  the  State  of  Pennsylvania  for  the  Promotion  of 
THE  Mechanic  Arts,"  and  shall  have  perpetual  succession,  be  able  to  sue  and  be 
sued,  to  plead  and  be  impleaded,  to  have  and  use  a  common  seal,  and  the  same 
to  break,  alter  and  renew  at  pleasure,  and  shall  be  able  to  take,  hold,  purchase 
and  enjoy  such  real  and  other  estates  of  any  nature  or  kind  whatsoever  as  they 
may  obtain  by  purchase,  devise,  bequest  or  gift,  and  the  same  at  their  pleasure 
to  sell,  lease,  mortgage,  pledge,  encumber,  or  dispose  of  as  they  may  deem 
proper  or  convenient  for  promoting  the  objects  of  the  said  corporation ;  and  the 
said  corporation  shall  have  the  like  power  over  any  real  estate  or  other  estates 
now  owned  or  held  by  them;  pro7nded,  that  the  clear  yearly  value  of  the  real 
estate  at  any  time  held  by  them  shall  not  exceed  ten  thousand  dollars. 

Sec.  2.  That  it  shall  be  lawful  for  the  said  corporation  to  raise  funds 
for  the  payment  of  its  present  indebtedness,  and  for  all  other  purposes  of  the 
said  corporaticMi,  to  create  and  sell  such  number  of  shares  of  stock,  at  ten 
dollars  each,  as  may  be  deemed  proper  to  represent  the  estates  of  the  said 
corporation,  and  the  certificates  of  such  stock  shall  be  in  such  form,  be  transfer- 
able in  such  manner,  subject  to  such  payments,  and  entitle  the  holder  thereof 
to  such  privileges,  as  the  said  corporation  may,  by  its  By-Laws  in  reference 
to  such  stock,  grant  and  direct. 

Sec.  3.  The  object  of  the  said  corporation  shall  be  the  promotion  and 
encouragement  of  manufactures  and  the  mechanical  and  useful  arts,  by  the 
establishment  of  lectures  on  the  sciences  connected  with  them,  by  the  formation 
of  cabinets  of  models,  minerals,  machines,  materials  and  products,  by  exhibitions 
and  premiums,  by  a  library  and  by  all  such  measures  as  they  may  judge 
expedient. 

Sec.  4.  The  members  of  the  said  corporation  shall  consist  of  manufac- 
turers, mechanics,  artisans,  and  persons  friendly  to  the  mechanic  arts,  and  of 
such  stockholders  in  said  corporation  as  may,  by  the  By-Laws,  be  entitled  to  the 
privileges  of  members;  and  every  member  shall  pay  such  sum  for  an  annual 
or  life  subscription  as  the  By-Laws  of  said  corporation  may  require;  and 
honorary  and  corresponding  members  may  be  elected  at  such  times,  and  in  such 
a  way,  and  with  such  privileges  as  said  corporation  may  deem  expedient. 

Sec.  5.  The  said  corporation  shall  be  managed  in  such  way,  and  by 
such  number  of  officers,  managers  and  other  persons  as  the  By-Laws  may 
prescribe,  and  the  powers  and  functions  of  such  officers,  managers  or  other 
persons,  the  rights  and  duties  of  members,  the  manner  of  their  election,  and 
the  causes  which  may  justify  their  expulsion  or  suspension,  and  all  other 
concerns  of  the  said  corporation,  shall  be  fixed  and  regulated  by  its  By-Laws, 
which  By-Laws  shall  be  adopted  by  said  corporation  at  the  first  monthly 
meeting  after  the  acceptance  of  this  amended  Charter,  and  said  By-Laws 
shall  be  altered  and  amended  only  in  the  manner  provided  in  said  By-Laws  as 
then  adopted. 

Sec.  6.  So  much  of  the  Act  to  which  this  is  a  supplement  as  is  incon- 
sistent herewith  is  repealed. 


46  YEAR  BOOK  OF 

Sec.  6.  No  share  of  stock  in  the  Second  Class  shall  be  transferred  until  all 
arrearages  and  fines  are  paid,  and  all  books  and  tickets  returned,  and  the  transfer 
approved  by  the  Board  of  Managers. 

Sec.  7.  All  certificates  of  stock  shall  be  signed  by  the  President  and 
Secretary ;  shall  be  issued  by  the  Controller,  and  shall  be  transferable  only  on  the 
books  of  the  Institute  by  the  owner,  or  his  legal  representative,  on  the  surrender 
of  the  old  certificate,  and  of  a  fee  of  twenty-five  cents  for  each  certificate. 

Sec.  8.  All  subscriptions  to  stock  shall  be  approved  by  the  Board  of 
Managers  before  the  certificate  can  be  issued. 

Akticle  II. — Members 

Section  i.  Members  of  the  Institute  shall  consist  of  those  engaged  or 
interested  in  scientific  pursuits  or  in  the  application  of  science  in  the  mechanic 
and  industrial  arts.  Ail  persons  interested  in  the  purposes  and  activities  of  the 
Institute,  and  who  are  willing  to  further  them,  may  become  members  when 
proposed  by  members  in  good  standing  and  elected  by  the  Board  of  Managers. 
The  membership  of  the  Institute  shall  consist  of  the  following  classes  of  mem- 
bers, vis..  Honorary  and  Corresponding,  Endowment,  Life,  Contributing,  Resi- 
dent, Non-resident,  Student,  and  holders  of  Second-class  Stock. 

Sec.  2.  Honorary  and  Corresponding  members  shall  be  nominated  by  the 
Board  of  Managers  and  shall  require  for  their  election  four-fifths  of  the  votes 
of  the  members  present  at  any  stated  meeting  of  the  Institute  at  which  their 
nomination  may  be  acted  upon.  They  shall  not  be  entitled  to  vote  nor  to  hold 
office.    All  other  members  shall  be  elected  by  the  Board  of  Managers. 

Sec.  3.  Endowment  members  shall  consist  of  persons,  firms,  corporations 
or  associations  who  shall  make  an  endowment  payment  of  Five  Thousand 
Dollars  ($5000)  to  the  Institute,  and  who,  upon  acceptance  thereof  by  the  Board 
of  Managers,  shall  thereafter  have  the  privilege  of  nominating  annually  to  the 
Board  of  Managers  for  election  (subject  to  its  discretion  as  to  any  particular 
nominee)  as  Resident  members  of  the  Institute  for  its  then  current  year  without 
payment  of  dues  that  number  of  persons,  to  be  determined  from  time  to  time 
by  the  Board  of  Managers,  whose  annual  dues  if  they  were  paying  annual 
Resident  Membership  dues  would  approximately  equal  but  not  exceed  the  then 
current  income  from  such  endowment  payments.  Such  Endowment  Memberships 
shall  be  perpetual,  and  shall  be  transferable  by  the  holders  thereof  by  will  or 
otherwise:  Provided,  however,  that  the  Board  of  Managers  at  any  time  may 
refund  Five  Thousand  Dollars  ($5000)  to  the  then  holders  of  any  such  member- 
ship, and  annul  and  terminate  that  membership. 

Sec.  4.  Contributing  members  shall  consist  of  firms,  corporations,  associa- 
tions or  individuals  who  shall  pay  annually  the  sum  of  Three  Hundred  Dollars 
($300).  A  Contributing  member  shall  have  the  right  to  nominate  nineteen 
persons  to  the  Board  of  Managers  for  election  as  Resident  members  for  the 
year  then  current,  subject  to  the  discretion  of  the  Board  as  to  any  particular 
nominee,  and  members  thus  elected  shall  pay  no  dues. 

Sec.  5.  Resident  Life  members,  whose  memberships  shall  not  be  trans- 
ferable, are  those  members  who  shall  pay  the  sum  of  Three  Hundred  Dollars 
($300)  in  any  one  year.     Non-resident  Life  members  shall  be  those  who  reside 
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memberships  shall  be  added  to  the  capital  account  of  the  Institute,  and  only  the 
income  therefrom  shall  be  applied  to  current  expenses. 

Article  IV. — Election  of  Officers 

Section  i.  The  officers  shall  be  a  President,  three  Vice-presidents,  a 
Secretary,  a  Treasurer,  a  Controller,  a  Librarian,  and  twenty-four  Managers. 

Sec.  2.  At  the  annual  meeting  of  the  Institute  the  President  and  the 
Treasurer  shall  be  elected  to  serve  one  year,  and  one  Vice-president,  and  eight 
Managers,  shall  be  elected  to  serve  for  three  years ;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected  shall  continue  to  serve  until  their 
successors  be  elected. 

Sec.  3.  All  elections  for  officers  of  the  Institute  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy. 

Sec.  4.  Nominations  for  President,  Vice-president,  Treasurer  and 
Managers  shall  be  made  in  writing  at  the  stated  meeting  in  the  month  of 
December.  Each  nomination  paper  must  be  signed  by  at  least  two  members, 
who  shall  certify  that  the  candidate  will  serve  if  elected.  After  the  nominations 
are  closed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall  be 
posted  at  the  Institute  and  incorporated  (with  directions  for  voting)  in  a  ballot 
to  be  sent  to  each  member  by  the  Secretary  at  least  one  week  before  the  date 
of  the  election.  Each  ballot  shall  be  accompanied  by  a  return  envelope  addressed 
"  To  the  Tellers  of  Election,"  and  provided  with  a  space  for  the  signature  of 
the  member  voting. 

Sec.  5.  On  the  date  of  the  annual  meeting,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and  shall 
count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the  ballot  box 
before  8  o'clock  p.m.;  and  when  the  count  is  completed  they  shall  report  to  the 
annual  meeting  of  the  Institute  the  total  number  of  ballots  cast,  together  with 
the  number  of  votes  received  by  each  candidate.  Thereupon  the  presiding  officer 
shall  announce  the  names  of  the  candidates  who  received  the  plurality  of  votes 
for  each  office,  and  shall  declare  them  elected  officers  of  the  Institute  for  the 
ensuing  terms. 

Article  V. — Duties  of  Officers 

Section  i.  The  President  shall  be  the  executive  head  of  the  Institute  and 
as  such  shall  have  the  general  direction  and  supervision  of  all  the  affairs  of  the 
Institute.  He  shall  preside  at  all  meetings  of  the  Institute  and  of  the  Board  of 
Managers  and  shall  be  ex  officio  a  member  of  all  committees  of  the  Institute 
and  of  the  Board. 

Sec  2.  The  Vice-presidents  shall  exercise  the  duties  of  the  President  in 
his  absence  in  the  order  of  their  seniority  in  office. 

Sec  3.  The  Secretary  of  the  Institute  shall  be  appointed  by  the  Board  of 
Managers  and  shall  have  charge  and  supervision,  subject  to  the  Board  of 
Managers,  of  all  the  scientific  activities  of  the  Institute,  other  than  those  con- 
nected with  the  Bartol  Research  Foundation,  its  publications,  museum  and 
equipment.     He  shall  keep  the  minutes  of  all  meetings  of  the  Institute  and 
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reported  thereat  as  having  resigned,  unless  it  be  unanimously  voted  by  the  Board 
at  that  meeting,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  6.  All  vacancies  on  the  Board  of  Managers  sliall  be  filled  by  tlie  Board 
until  the  next  annual  meeting  of  the  Institute. 

Article  VII. — Committees  of  the  Board  of  Managers 

The  following  standing  committees  of  the  Board  of  Managers,  each  con- 
sisting of  five  members,  shall  be  appointed  by  the  President  and  approved  by 
the  Board: 

I.  Executive.  2.  On  Endowment.  3.  On  Finance.  4.  On  Membership. 
5.  On  Publications.    6.  On  Bartol  Research  Foundation. 

The  Executive  Committee  shall  make  to  the  Board  such  recommendation  as 
it  may  deem  advisable,  but  in  the  absence  of  specific  delegation  of  authority,  it 
shall  have  no  power  to  act  on  behalf  of  the  Board. 

The  Committee  on  Finance  shall  have  charge  of  all  securities  and  investment 
ftmds  belonging  to  the  Institute  and  shall  invest  and  reinvest  the  same  and  pay 
the  income  therefrom  to  the  Treasurer  of  the  Institute.  The  Committee  may, 
with  the  approval  of  the  Board  of  Managers,  appoint  a  trust  company  of  the 
City  of  Philadelphia  to  act  as  fiscal  agent  under  the  direction  of  the  Committee. 
All  purchases  or  sales  of  securities  shall  be  reported  monthly  to  the  Board. 

The  Bartol  Research  Foundation  Committee  shall  have  charge  of  the 
provision,  maintenance  and  operation  of  all  laboratories  and  equipment  con- 
cerning the  Bartol  Research  Foundation.  It  shall  engage  the  professional 
staff  subject  to  the  approval  of  the  Board  of  Managers  of  the  Institute  and 
shall  also  engage  and  direct  the  operators  and  helpers  employed  in  the  work 
of  the  Foundation.  It  shall  be  composed  of  not  more  than  twelve  members, 
as  follows :  Five  members  of  the  Board  of  Managers,  appointed  by  the  President 
and  approved  by  the  Board ;  the  President ;  the  Director  of  the  Bartol  Research 
Laboratories;  five  members  appointed  by  the  President  with  the  approval  of 
the  Board  from  the  membership  of  the  Institute  not  members  of  the  Board. 

The  Director  of  the  Bartol  Research  Laboratories  shall  report  to  the 
Bartol  Research  Foundation  Committee.  All  other  employees  of  the  Foun- 
dation shall  report  to  the  Director.  The  Committee  shall  have  full  power  to 
carry  out  the  purposes  of  the  Foundation.  It  shall  make  a  report  of  its 
operation  to  the  Board  of  Managers  at  each  stated  meeting. 

Article  VIII. — Audits 

The  accounts  of  the  Treasurer  and  of  the  Fiscal  Agent  shall  be  audited  at 
least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the  Board 
of  Managers. 

Article  IX. — Committees  of  the  Institute 

Section  i.  There  shall  be  the  following  standing  committees  of  the 
Institute: 

1.  On  Library. 

2.  On  Meetings. 

3.  On  Museum. 

4.  On  Science  and  the  Arts. 
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4.  Reports  from  Standing  Committees  of  the  Board  of  Managers: 

(a)  Finance.  (d)  Bartol  Research  Foundation. 

(b)  Membership.  (e)  Endowment. 

(c)  Publications.  (f)  Executive. 

5.  Reports  from  Standing  Committees  of  the  Institute: 

(a)  Library.  (c)  Museum. 

(b)  Meetings.  (d)  Science  and  the  Arts. 

6.  Reports  from  Special  Committees. 

7.  Deferred  Business. 

8.  New  Business. 

Reports. 

All  committees  of  the  Board  shall  keep  regular  minutes  of  their  proceedings 
and  shall  report  monthly  to  the  Board;  they  shall  also  report,  through  the 
Committee  on  Finance,  to  the  stated  meeting  of  the  Board  in  September,  an 
estimate  of  moneys  they  require  for  the  service  of  the  ensuing  year. 
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The  John  Price  Wetherill  Medal  (Silver  Medal  and  Certificate).— This 
medal  is  awarded  for  discovery  or  invention  in  the  physical  sciences,  or  for  new 
and  important  combinations  of  principles  or  methods  already  known. 

The  Edward  Longstreth  Medal  (Silver  Medal  and  Certificate) .—This 
medal,  with  a  money  premium  when  the  accumulated  interest  of  the  fund 
permits,  is  awarded  foe  meritorious  work  in  science  or  the  arts.  In  the 
event  of  an  accumulation  of  the  fund  for  medals  beyond  the  sum  of  one 
hundred  dollars,  it  is  competent  for  the  Committee  on  Science  and  the  Arts  to 
offer  from  such  surplus  a  money  premitun  for  some  special  work  on  any 
mechanical  or  scientific  subject  that  is  considered  of  sufficient  importance. 

The  Certificate  of  Merit. — ^A  Certificate  of  Merit  is  awarded  to  persons 
adjudged  worthy  thereof  for  their  inventions,  discoveries  or  productions. 

The  Boyden  Premium  (Premium  of  $1000). — To  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light  and 
other  physical  rays  are  or  are  not  transmitted  with  the  same  velocity. 

HISTORY  OF  THE  MEDALS 

The  Franklin  Medal. — Samuel  Insull,  Esq.,  of  Chicago,  Illinois,  writing 
under  date  of  December  23,  1913,  to  the  Board  of  Managers,  stated  that  he 
had  been  informed  it  would  be  a  source  of  gratification  to  them  if  the  Institute 
had  available,  in  addition  to  such  medals  already  in  its  gifts,  a  medal  to  be 
known  as  The  Franklin  Medal,  and  to  be  awarded  from  time  to  time  in  recog- 
nition of  the  total  contributions  of  individuals  to  science  or  to  the  applications 
of  physical  science  to  industry,  rather  than  in  recognition  of  any  single  invention 
or  discovery,  however  important.  He  agreed  to  provide  for  the  founding  of 
this  medal  under  the  following  general  conditions: 

1.  That  an  amount  not  exceeding  one  thousand  dollars  should 
be  furnished  by  him  for  procuring  appropriate  designs  and  dies 
for  the  medal  and  diploma. 

2.  That  the  medal  should  possess  distinct  artistic  merit,  and 
have  on  one  side  a  medallion  of  Benjamin  Franklin  done  from 
the  Thomas  Sully  portrait  in  the  possession  of  the  Institute. 

3.  That  the  medal  should  be  of  gold  and  have  an  intrinsic 
value  of  about  seventy-five  dollars. 

4.  That  the  sum  of  five  thousand  dollars  should  be  provided 
by  him  to  be  held  in  trust  in  perpetuity  to  be  a  foundation  for  this 
medal,  and  to  be  known  as  The  Franklin  Medal  Fund  (Founded 
January  i,  1914,  by  Samuel  Insull,  Esq.). 

5.  That  the  interest  of  this  fund  should  be  used  from  time  to 
time  in  awarding  The  Franklin  Medal  to  those  workers  in  physical 
science  or  technology,  without  regard  to  country,  whose  efforts 
have,  in  the  judgment  of  the  Institute,  done  most  to  advance  a 
knowledge  of  physical  science  or  its  applications. 

6.  That  any  excess  of  income  from  this  fund,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 
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The  Louis  £.  Levy  MedaL — ^Under  date  of  December  12,  1923,  the 
following  letter  was  received  from  Mr.  Lionel  F.  Levy,  a  member  of  the  Com- 
mittee on  Science  and  the  Arts: 


To  The  Board  of  Managers  of 

The  Franklin  Institute  of  The  State  of  Pennsylvania, 
"  Philadelphia,  Pennsylvania. 

*'  Gentlemen : 

"  Understanding  from  my  associates  on  your  Committee  on  Science  and 
the  Arts  that  a  feeling  obtains  among  them  that  the  purposes  of  the  Institute 
would  be  aided  should  there  be  available  to  the  Institute  a  medal  for  tlie 
recognition  of  contributions  to  the  Journal,  I  take  the  liberty  of  addressing 
you  to  say  that  my  brother,  Mr.  Howard  S.  Levy,  my  sister.  Miss  Hortense 
Levy,  and  I  will  be  glad  to  fotmd  a  medal  in  memory  of  our  Father,  the  late 
Louis  £.  Levy,  under  the  following  general  conditions: 

"  First :  That  we  furnish  a  siun  not  exceeding  five  hundred  ($500)  dollars 
to  cover  the  cost  of  an  appropriate  design  and  the  necessary  dies  and  diplomas. 

"  Second :  That  the  medal  be  of  gold  and  have  an  intrinsic  value  of  about 
sixty  ($60)  dollars. 

"  Third :  That  we  furnish  the  sum  of  two  thousand  ($2000)  dollars  to 
be  known  as  the  Louis  £.  Levy  Medal  Fund. 

"  Fourth :  That  the  interest  on  this  fund  shall  be  used  from  time  to 
time  in  awarding  the  Louis  £.  Levy  Medal  for  papers  contributed  to  tlie 
Journal  of  the  Institute,  descriptive  of  the  author's  researches  in  physical 
science  or  of  his  engineering  achievements,  which  have  added  largely  to  the 
sum  of  knowledge  or  aided  greatly  the  well-being  of  mankind. 

"Fifth:  That  any  excess  of  income  from  this  fund  beyond  that  necessary 
for  the  number  of  medals  which  the  Institute  may  think  best  to  award  shall  be 
added  to  the  Louis  E.  Levy  Library  Fund. 
"I  am, 

"  Very  truly  yours, 

"  (Signed)     Lionel  F.  Levy." 

This  matter  was  brought  to  the  attention  of  the  Board  of  Managers  at 
their  meeting  on  December  12,  1923,  and  the  proposed  fund  was  accepted. 

The  George  R.  Henderson  Medal. — Under  date  of  September  24, 
1924,  the  following  communication  was  presented  to  the  Acting  Secretary: 

**  I  herewith  present  to  The  Franklin  Institute  the  sum  of  two  thousand 
five  hundred  dollars  ($2500).  Of  this  amount  a  sufficient  sum  is  to  be  used 
for  the  cost  of  preparing  dies  for  a  medal  to  be  known  as  the  George  R. 
Henderson  Gold  Medal  which  is  to  be  awarded  by  the  Institute  on  the 
recommendation  of  the  Committee  on  Science  and  the  Arts  for  meritorious 
inventions  or  discoveries  in  the  field  of  railway  engineering.  The  remaining 
amount  is  to  constitute  a  fund  in  trust,  the  net  income  from  which,  or  such 
portion  thereof  as  may  be  needed,  shall  be  used  for  the  purchase  of  the  said 
gold  medal  as  required. 

*'  Any  accumulation  after  providing  the  medals  shall,  after  each  period 
of  five  years,  be  added  to  the  trust  fund,  and  if  this  fund  increases  to  double 
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On  the  reverse  is  inscribed  around  the  margin,  "Awarded  by  The  Franklin 
Institute/'  and  in  the  centre  is  engraved  the  name  of  the  recipient  with  the 
date  and  object  of  award. 

On  March  19,  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merit. — ^At  the  stated  meeting  of  the  Institute,  held 
on  June  21,  1882,  the  following  resolution  was  adopted: 

"Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

" '  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
the  Promotion  of   the  Mechanic  Arts,   awards  to  


this   Certificate   of    Merit.     This   award   is   made 

pursuant  to  the   recommendation  of   the  Committee  on   Science 
and  the  Arts. 

"*  Report    No.    Approved,    19    

**  * President 

"  *  [seal]  Secretary, 


" '  Chairman  of  the  Committee  on  Science  and  the  Arts,' " 

The  Boyden  Premium. — On  March  23,  1859,  Uriah  A.  Boyden,  Esq., 
of  Boston,  Massachusetts,  deposited  with  The  Franklin  Institute  the  sum  of 
one  thousand  dollars  to  be  awarded  as  a  premium  to  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light,  and 
other  physical  rays,  are  or  are  not  transmitted  with  the  same  velocity. 

The  problem  has  been  more  specifically  defined  by  the  Board  of  Managers, 
as  follows: 

"  Whether  or  not  all  rays  in  the  spectrum  known  at  the  time  the  offer 
was  made,  namely,  March  23,  1859,  and  comprised  between  the  lowest  frequency 
known  thermal  rays  in  the  infra-red,  and  the  highest  frequency  known  rays 
in  the  ultra-violet,  which  in  the  opinion  of  the  Committee  lie  between  the 
approximate  frequencies  of  2  x  10"  double  vibrations  per  second  in  the  infra-red 
and  8  x  10"  in  the  ultra-violet,  travel  through  free  space  with  the  same  velocity." 

An  award,  made  during  the  year  1907,  covered  the  solution  of  the  problem 
so  far  as  the  transmission  of  the  visible  and  ultra-violet  rays  is  concerned. 
It  has  been  directed  by  the  Board  of  Managers  that  the  balance  of  the  fund 
be  retained,  to  be  awarded  to  such  person  as  shall  demonstrate  whether  or 
not  the  infra-red  rays  are  or  are  not  transmitted  with  the  same  velocity  as 
the  other  rays. 
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8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 
ID.  New  business. 

II.  Adjournment. 

Article  III. — Chairman 

Section  i.  A  Special  Committee  for  nominating  a  Chairman  for  the 
ensuing  year,  consisting  of  three  recent  past  Chairmen,  shall  be  appointed  at 
the  January  Meeting  of  the  Committee,  this  special  committee  to  report  its 
nomination  of  a  candidate  at  the  February  meeting.  At  this  meeting,  additional 
nominations  may  be  made  by  any  member  of  the  Conunittee  on  Science  and 
the  Arts.  The  election  shall  be  by  ballot  at  the  same  meeting,  when  the  person 
receiving  the  highest  number  of  votes  shall  be  declared  elected.  He  shall  imme- 
diately assume  office  and  shall  perform  his  duties  tmtil  his  successor  is  installed. 
He  shall  not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex  officio  on  all  sub-committees  except 
those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate  his 
membership  of  any  and  all  sub-committees  of  investigation  on  which  he  may 
be  serving,  except  if  he  has  the  report  of  such  Committee  prepared  or  in 
preparation,  in  which  case  he  shall  complete  his  work,  but  when  such  report  is 
presented  for  consideration,  he  shall  call  on  another  member  to  preside  while 
the  subject  is  tmder  discussion. 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April  and  Jime  of  each  year,  a 
report  of  the  number  of  investigations  pending  before  the  Committee,  the 
number  disposed  of  since  the  last  report,  with  the  action  taken  or  award 
made  in  each  case,  and  the  number  and  nature  of  new  investigations  undertaken 
since  the  last  report,  and  such  other  information  as  to  the  work  of  the  Com- 
mittee as  the  Board  of  Managers  may  require.  He  shall  also  report  to  the 
stated  meetings  of  the  Institute  such  recent  action  of  the  Committee  as  he  may 
deem  of  interest. 

Article  IV. — Standing  Sub-committees 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub-committee  on  New  Subjects  and  Preliminary  Examination."  The 
duties  of  this  sub-committee  shall  be  to  keep  a  general  observation  of 
progress  made  in  science  and  the  arts  and  to  report  to  the  Committee  subjects 
adjudged  worthy  of  investigation;  to  cooperate  with  the  Secretary  in  keeping 
the  work  of  the  Committee  properly  before  the  public,  and  to  recommend  at 
each  regular  meeting  the  acceptance  or  otherwise  of  all  applications  for  investi- 
gation. This  sub-committee  shall  meet  at  least  once  prior  to  each  regular 
meeting  of   the  Committee. 

Sec.  2.  There  shall  be  appointed  each  February  by  the  Chairman,  from 
the  membership,  a  sub-committee  styled  the  '*  Sub-committee  on  Literature," 
consisting  of  six  members.  It  shall  be  the  duty  of  this  sub-committee  to  exam- 
ine carefully  all  papers  that  are  published  in  the  Institute's  Journal  during 
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Sec.  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has  become 
involved  in  litigation,  the  sub-committee  shall  defer  further  action  until 
the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub-committee 
may  proceed. 

Article  VI. — Sub-committee  Meetings 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  mem- 
bers present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  investi- 
gation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the  Committee 
except  at  the  invitation  of  the  sub-committee  charged  with  the  investigation. 

Article  VII. — Sub-committees'  Reports 

• 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  B  hereto  appended. 

Sec.  2.  When  a  sub-committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the  George 
R.  Henderson  Medal,  the  Howard  N.  Potts  Medal,  the  John  Price  Wetherill 
Medal,  the  Edward  Longstreth  Medal  or  the  Certificate  of  Merit,  it  shall 
include  in  its  report  a  recommendation  to  that  effect ;  and  such  recommendations 
may  be  adopted  by  a  majority  vote  of  the  Committee,  but  shall  not  be  changed 
except  by  a  vote  of  two-thirds  of  the  members  present. 

Sec.  3.  A  report  of  a  sub-committee  on  investigation,  before  its  acceptance 
by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in  conjunc- 
tion with  the  Chairman  of  the  sub-committee,  but  without  changing  its  meaning 
or  effect. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  acceptance 
by  the  Committee,  shall  be  signed  by  a  majority  of  the  members  of  the 
sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report  is 
to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a  report 
without  having  personally  examined  the  subject  under  investigation,  or  taken 
part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate 
the  subject. 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked 
for  identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially 
the  following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon: — 
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stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a  vote 
of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investigation 
shall  be  made. 

Article  XI. — Institute  Reports 

Section  i.  Reports  issued  by  the  Institute  shall  begin  and  end  substan- 
tially as  in  Form  C  appended.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec.  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the  Chairman 
of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the  Institute; 
and  they  may  also  bear  the  names  of  the  members  who  signed  the  sub- 
committee's report. 

Sec.  3.  On  the  completion  of  an  investigation,  the  applicant  shall  be 
provided  with  a  certified  copy  of  the  Institute's  report. 

Article  XII. — Amendments  to  Regulations 

Section  i.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two-thirds 
of  the  required  quorum. 

Sec  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  member  on 
the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 


Since  much  latitude  is  allowed  by  the  terms  of  the  several  medal  bequests 
and  no  rules  for  the  making  of  Institute  awards  conflicting  with  the  purpose 
and  intent  of  the  donors  can  be  made,  it  is  obviously  not  the  part  of  wisdom 
to  attempt  too  much  in  the  way  of  definition.  It  is  suggested  that  future 
awards  be  made  with  the  following  general  understanding: 

1.  That  the  Certificate  of  Merit  be  awarded  for  meritorious  inventions 
and  physical  processes. 

2.  That  the  Edward  Longstreth  Medal  be  awarded  for  invention  of  high 
order  and  for  particularly  meritorious  improvements  and  developments  in 
machines  and  mechanical  processes. 

3.  That  the  John  Price  Wetherill  Medal  be  awarded  for  discovery  or 
Invention  in  the  physical  sciences,  or  for  new  and  important  combinations  of 
principles  or  methods  already  known. 

4.  That  the  Howard  N.  Potts  Medal  be  awarded  in  recognition  of 
important   discoveries   in   physical   science. 

5.  That  the  George  R.  Henderson  Medal  be  awarded  in  recognition  of 
meritorious  inventions  or  discoveries  in  the  field  of  railway  engineering. 

6.  That  the  Elliott  Cresson  Medal  be  awarded  in  recognition  of  inventions 
of  signal  value  and  fundamentally  important  in  the  arts  and  industries. 

7.  That  the  Lxjuis  Edward  Levy  Medal  be  awarded  in  recognition  of  papers 
contributed  to  the  Journal  of  the  Institute,  which  are  of  superior  excellence 
and  descriptive  of  a  field  in  science  or  engineering  to  which  the  author  has 
contributed  fruitful  research.  • 
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8.  That  the  Franklin  Medal  continue  to  be  awarded  to  those  whose  efforts 
have  contributed  most  to  a  knowledge  of  physical  science  and  its  applications. 

REPORT  FORMS  OF  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

FORM   A 

(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

PROMOTION  OF  THE    MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled  

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts: 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  submit 

specimens  of  the  ingredients  and  of  the  compound  sufficient  for  the 
purpose  of  experiments? 

13.  If  the  invention  is  a  chemical  process,   are  you  prepared  to  give  a 

demonstration  of  the  same? 

IMPORTANT   TO  APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process,  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant,  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

PROMOTION  OF  THE   MECHANIC  ARTS 

S.  &  A.  Case  No 

Report  of  Sub-committee,  dated  

Investigating    

To  the  Committee  on  Science  and  the  Arts: 

Your   sub-committee   appointed   to   investigate   tbe   above    subject    reports 
as  follows: 


In  consideration  of  the^ 


discovery 

excellence  of  construction 

ingenuity  and  novelty 

or 


V. 


of  your  sub-committee  recommends 

the  award  of  to of  

Respectfully   submitted, 
Chairman. 


Adopted  at  the  Stated  Meeting  of  19 


THB  FRANKLIN  INSTITUTE  6; 

FORM  C 
(Institute  Report  Forms) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

promotion  of  the  mechanic  arts 

Hall  of  the  Institute, 

Philadelphia, 

S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 


In  consideration  of  the-< 


discovery 

excellence  of  construction 

ingenuity  and  novelty 

or 


V. 


of the  Institute  awards  the. 


to of  

President. 

[seal] 

, ■ Secretary. 

Countersigned  

Chairman  of  the  Committee  on  Science  and  the  Arts. 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE   MECHANIC  ARTS 

S.  &  A.  Case  No 

Report  of  Sub-com  mittee,  dated  

Investigating    

To  THE  Committee  on  Science  and  the  Arts: 

Your   sub-committee   appointed   to   investigate   the   above    subject    reports 
as  follows: 


In  consideration  of  the- 


discovery 

excellence  of  construction 

ingenuity  and  novelty 

or 


V. 


of  your  sub-committee  recommends 

the  award  of  to of  

Respectfully   submitted, 
Chairman. 


Adopted  at  the  Stated  Meeting  of  19 
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FORM  C 
(Institute  Report  Forms) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

promotion  of  the  mechanic  arts 

Hall  of  the  Institute, 

Philadelphia, 

S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 


In  consideration  of  the-< 


discovery 

excellence  of  construction 

ingenuity  and  novelty 

or 


V. 


of the  Institute  awards  the, 


to of  

President. 

[seal] 

, • Secretary, 

Countersigned  

Chairman  of  the  Committee  on  Science  and  the  Arts. 


PRESroENT'S  REPORT  AND   REPORTS  OF  THE 
COMMITTEES  OF  THE  INSTITUTE  AND  THE 
COMMITTEES  OF  ITS  BOARD  OF  MANAGERS 


REPORT  OF  THE  PRESIDENT 

FOR  THE  YEAR  ENDING  DECEMBER  jx,  193$ 

To  the  Members  of  The  Franklin  Institute: 

It  has  long  been  the  custom,  and  a  very  pleasant  duty,  for  the  President 
of  the  Institute  to  submit  an  Annual  Report  upon  the  activities  of  the  Institute, 
making  a  survey  of  the  work  accomplished  by  the  various  committees  of  the 
Institute  and  by  the  Committees  of  the  Board  of  Managers. 

COMMITTEE  ON  MUSEUM. 

The  Committee  on  Museum,  Dr.  Alexander  E.  Outerbridge,  Jr.,  Chairman, 
reports  that  a  number  of  pieces  of  apparatus,  models  and  interesting  books  and 
manuscripts  have  been  added  to  the  Institute's  Museum  during  the  past  year. 
These  donations  have  included  specimens  of  eight  electric  lamps  manufactured 
about  1883  or  1884,  which  -were  presented  by  Mr.  Robert  B.  Haines,  Jr.,  a 
member  of  the  Institute.  Note  books,  manuscripts  and  models  of  mechanical 
movements,  formerly  the  property  of  Mr.  John  H.  Cooper,  a  noted  mechanical 
engineer,  who  was  a  member  of  the  Board  of  Managers  from  1870-1873,  and  an 
active  member  of  the  Committee  on  Science  and  the  Arts,  were  presented  by 
a  grand-nephew  of  Mr.  Cooper,  Mr.  Arthur  S.  Martin,  421  West  Main  Street, 
Norristown,  Pennsylvania.  The  Pennsylvania  Railroad  Company  has  promised 
to  donate  some  very  significant  models  of  early  railroad  apparatus.  The  Com- 
mittee states  this  anticipated  gift  and  the  present  invaluable  possessions  of  the 
Institute  bring  home  in  a  striking  way  the  needs  of  the  Institute  for  a  proper 
museum.  Until  our  collections,  which  are  increasingly  interesting  and  valuable, 
are  housed  under  proper  conditions,  the  Institute  will  be  unable  to  perform  its 
maximum  service  to  the  public. 

COMMITTEE  ON  PUBLICATIONS. 

The  Committee  on  Publications,  Mr.  E.  H.  Sanborn,  Chairman,  reports  the 
noteworthy  fact  that  the  December  number  of  the  Journal  of  The  Franklin 
Institute  completes  the  two  hundredth  volume  of  the  Journal,  and  one  himdred 
years  of  uninterrupted  publication  of  this  periodical — an  almost  unique  record — 
no  other  case  of  such  a  protracted  and  uninterrupted  period  of  publication  of  a 
journal  of  similar  purpose  being  known  to  the  members  of  this  Committee. 
With  the  establishment  of  active  research  work  under  the  Bartol  Research 
Foundation,  the  pages  of  the  Journal  will  be  enriched  by  the  record  of  active 
research  work,  in  addition  to  reports  upon  matters  of  general  interest  in  science 
and  upon  inventions.    During  this  period  there  have  been  additional  sales  of  176 
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magazines,  and  also  to  government  departments,  state  and  municipal  officials, 
and  numerous  organizations  which,  from  time  to  time,  have  supplied  the 
Library  with  publications  on  technical  subjects.  The  Committee's  statement 
that  the  Library  now  consists  of  83,927  bound  and  unbound  volumes,  22,183 
pamphlets,  2298  maps  and  charts,  1356  photographs,  and  784  original  drawings 
and  designs,  indicates  in  a  striking  way  the  growth  of  the  Library.  It  is 
becoming  increasingly  difficult  with  the  congested  conditions  of  the  present 
available  facilities  for  housing  the  Library,  to  maintain  it  in  an  accessible  and 
readily  usable  form.  The  efficiency  of  the  Library  and  its  usefulness  to  the 
members  of  the  Institute  and  the  general  public  are  very  seriously  affected  by 
these  limitations. 

COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 

The  Committee  on  Science  and  the  Arts,  Mr.  Harold  Calvert,  Chairman, 
reports  that  investigation  and  final  disposition  were  made  of  eighteen  cases,  and 
that  thirteen  cases  are  now  pending.  In  fourteen  of  the  eighteen  cases  investi- 
gated, awards  were  made ;  one  case  was  tabled  on  account  of  legal  complications, 
and  one  on  account  of  the  death  of  the  inventor.  The  standing  Sub-committees 
on  Literature  and  The  Franklin  Medal  held  their  customary  meetings,  and 
recommended  the  award  of  two  Franklin  Medals  and  one  Levy  Medal.  The 
standing  Sub-committee  on  New  Subjects  and  Preliminary  Examination  held 
nine  stated  meetings  during  the  year,  and  considered  a  total  of  fifty-two 
subjects.  Applications  were  received  covering  ten  of  these  subjects,  and  five 
special  cases  were  accepted  for  investigation,  for  which  no  applications  were 
required.  The  meetings  of  this  Sub-committee  were  well  attended,  and  careful 
consideration  was  given  to  the  subjects  presented.  According  to  custom  the 
awards  to  recipients  who  could  personally  attend  the  stated  meetings  of  the 
Institute  were  presented  by  the  President  of  the  Institute. 

In  addition  to  The  Franklin  Medals  which  were  awarded  to  Prof.  Pieter 
Zeeman  and  Prof.  Elihu  Thomson,  awards  were  made  of  the  Louis  Edward 
Levy  Medal  to  Dr.  Harvey  C.  Hayes,  of  Washington,  D.  C,  of  the  Elliott 
Cresson  Medal  to  Mr.  Francis  Hodgkinson,  of  Swarthmore,  Pennsylvania;  of 
the  Edward  Longstreth  Medals  to  Mr.  Thomas  M.  Chance,  of  Philadelphia,  Mr. 
Daniel  H.  Melochc,  of  Detroit,  and  Mr.  Thomas  Midgley,  Jr.,  of  Dayton, 
Ohio.  Medals  for  other  recipients  who  were  too  far  away  to  permit  attendance 
at  the  stated  meetings  were  mailed  to  them. 

The  Institute  records  with  sorrow  the  death  on  December  18,  1925,  of 
Mr.  J.  Y.  McConnell,  an  active,  efficient,  and  loyal  member  of  the  Committee 
on  Science  and  the  Arts  for  twenty-seven  years. 

Two  features  have  marked  this  Committee's  work  during  the  past  year ; 
first,  the  establishment  of  the  "John  Price  Wetherill  Medal — 1925,"  which 
will  be  **  awarded  for  discovery  or  invention  in  the  physical  sciences  or  for  new 
and  important  combinations  of  principles  or  methods  already  known."  The 
Committee  has  long  desired  to  have  an  additional  medal,  as  it  has  been  difficult 
in  the  past  to  equitably  award  the  two  medals  available,  namely,  the  Cresson 
and  the  Longstreth  Medals,  over  a  wide  range  of  subjects  of  varying  impor- 
tance. The  addition  of  the  Wetherill  Medal  permits  the  Cresson  Medal  to  be 
used  for  major  discoveries  and  inventions,  while  this  new  medal  can  be  used 
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therefore,  the  figures  show  a  definite  gain.  The  principal  and  accumulated 
income  of  the  Bartol  Research  Foundation  Fund  now  amount  to  $1,595,742.84. 
The  expenses  of  the  Bartol  Foundation  were  $34,652.02  and  the  income 
$88,074.54,  showing  a  surplus  of  $53,422.52. 

FRANKLIN   FUND  AND   BUILDING  COMMITTEE. 

The  Franklin  Fund  and  Building  Committee,  Mr.  Henry  Howson,  Chair- 
man, has  prepared  a  very  complete  report  showing  that  there  is  now  in  this 
Fund  $1,000,000,  this  being  the  actual  value  of  property  (based  on  assessed 
valuations)  and  investments.  The  City  of  Philadelphia,  through  the  Board  of 
City  Trusts,  is  the  Trustee  of  this  Fund. 

COMMITTEE  ON  BARTOL   RESEARCH  FOUNDATION. 

The  Committee  on  Bartol  Research  Foimdation,  Mr.  C.  C.  Tutwiler,  Chair- 
man, reports  that  a  Director  has  not  yet  been  appointed.  Considerable  progress 
has  been  made,  however,  in  getting  the  work  of  the  Foundation  under  way. 
Dr.  W.  F.  G.  Swann,  of  the  Sloane  Laboratory,  Yale  University,  and  Prof. 
E.  P.  Adams,  of  Princeton  University,  have  been  appointed  to  direct  the 
scientific  activities  of  the  Foundation  until  a  Director  is  chosen.  Research  work 
of  a  fundamental  nature  dealing  with  problems  in  electricity  is  being  conducted 
under  their  direct  supervision. 

In  addition,  special  investigations  are  being  carried  out  at  the  Foundation's 
Laboratories  by  Professors  Swann  and  Adams  through  their  personal  assistants. 
During  the  summer  Doctor  Swann  conducted  an  experiment  in  Sweden  with 
the  idea  of  securing  evidence  of  a  Corpuscular  Radiation  of  Cosmic  Origin. 
The  results  of  this  investigation  will  be  published  in  the  Journal  of  The 
Franklin  Institute  as  a  contribution  from  the  Bartol  Research  Foundation. 
The  apparatus  used  by  Doctor  Swann  was  made  in  the  machine  shops  of 
the  Foundation. 

One  Fellow,  Dr.  Arthur  Bramlcy,  recently  of  Princeton  University,  has  been 
appointed  and  is  now  engaged  at  the  Foundation's  laboratories.  Additional 
Fellows  are  under  consideration,  several  of  whom  will  probably  be  appointed  as 
soon  as  they  can  be  released  from  work  upon  which  they  are  now  engaged  in 
other  scientific  institutions. 

The  Personnel  Committee,  consisting  of  Dr.  W.  F.  G.  Swann,  Dean  Jos.  S. 
Ames,  of  the  Johns  Hopkins  University,  and  Dr.  Arthur  L.  Day,  of  the  Geo- 
physical Laboratory,  Washington,  is  making  a  careful  survey  of  the  field  with 
the  idea  of  securing  eight  or  ten  Fellows :  also  a  Director,  who  will  be  appointed 
as  soon  as  a  suitable  man  can  be  found  for  the  position. 

The  routine  work  of  the  Foundation  is  being  efficiently  taken  care  of  by 
the  staff  of  The  Franklin  Institute  under  the  able  direction  of  the  Secretary, 
Dr.  Howard  McClenahan. 

While  progress  in  getting  the  work  of  the  Foundation  under  way  has 
necessarily  been  slow,  it  is  now  proceeding  at  a  rate  which,  it  is  thought,  justi- 
fies the  statement  that  it  will  be  in  full  operation  during  the  present  year.  In 
the  meanwhile,  as  will  be  seen  from  the  financial  statement  included  in  the 
Report  of  the  Committee  on  Finance,  a  very  considerable  sum  has  been  added 
to  the  principal  account. 
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Bound      Unbound 
Source.  Volumes.    Volumes.    Pamphlets.    Maps. 

Lea  Fund I7  4  i 

Levy  Fund  12 

Memorial  Library  Fund  ....  3 

Miscellaneous    Expense     ....         i  i 

Moore  Fund 34  2  i 

Morris  Fund   29  2 

Potts   Fund* 7 

Ware  Fund   25  68  10  4 

764           223            1528           6* 
Total  additions 2521 

The  Committee  had  at  its  disposal  $3100.00  appropriated  by  the  Board  of 
Managers  and  $2792.01  income  of  the  various  trust  funds. 

The  expenditures  for  the  year  were  $1008.32  for  binding,  $4200.08  for 
books  and  subscriptions  to  magazines  and  other  periodicals,  $144.94  for 
general  expenses. 

Gifts  of  books,  pamphlets  and  magazines  were  received  from  Mr.  A.  C. 
Albrecht,  Mr.  Clarence  A.  Hall,  Dr.  Samuel  C.  Hooker,  Mr.  S.  S.  Sadtler, 
Mr.  John  C.  Trautwine,  3rd,  Mrs.  Coleman  Sellers,  Jr.,  Mr.  C.  E.  Schaeffer, 
Dr.  J.  E.  Whitfield,  Messrs.  Harris  and  Richards,  and  Shoemaker  Bridge 
Company. 

The  Institute  is  also  under  obligations  to  various  government  departments, 
state  and  municipal  officials  and  to  the  numerous  organizations  who  have  from 
time  to  time  supplied  the  library  with  publications  on  technical  subjects. 

The  contents  of  the  library  on  September  30,  1925,  were : 

Volumes,  bound  and  unbound  83,9127 

Pamphlets    22,183 

Maps  and  charts  2,298 

Photographs    1,356 

Original  Drawings  and  Designs  784 

Binding: 

During  the  year  the  following  work  was  done  by  the  binders: 

Recent  volumes  of  periodicals   213 

Patent  Office  publications  (British  and  American) 136 

Volumes  charged  to  the  Ware  Fund 26 

Old  volumes  bound 7 

Old  volumes  rebound   i 

Magazines  and  other  periodical  publications: 

6410  copies  of  the  Journal  were  distributed  for  exchange  purposes. 

40  new  exchanges  were  added  to  the  mailing  list  and  21  were  removed. 

The  total  number  of  exchanges  on  September  30  was  523. 

The  subscriptions  for  the  year  totalled  211,  of  which  114  were  domestic, 
61  were  German,  18  were  English,  12  were  French,  3  were  Belgian,  2  were 
Italian  and  i  was  Australian. 
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REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  X92S 

To  the  President  and  Members  of  The  Franklin  Institute: 

During  the  year  ending  September  30,  1925,  there  were  eight  Stated  Meet- 
ings of  the  Institute,  with  a  total  attendance  of  743-  These  were  held  on  the 
third  Wednesday  of  each  month,  from  October  to  May  inclusive,  at  the  hour 
of  eight  o'clock,  with  the  exception  of  the  meeting  on  May  20,  which  was 
held  at  three-thirty  o'clock  in  the  afternoon.  The  following  is  a  list  of  dates 
and  speakers,  with  titles  and  synopses  of  their  communications : 

October  15,  1924:  Professor  Archibald  Vivian  Hill,  O.B.E.,  D.Sc,  F.R.S., 
Jodrell  Professor  of  Physiology,  University  College,  London,  presented  a 
paper  on  "  The  Ultimate  Nature  of  the  Muscular  Machine."  He  described  the 
employment  of  thermocouples  and  delicate  deflection  apparatus  capable  of 
indicating  differences  of  0.000001°  Centigrade,  by  means  of  which  he  has 
followed  the  energy  changes  during  the  phases  of  muscular  contraction  and 
relaxation  lasting  in  all  only  a  fraction  of  a  second.  From  these  experiments 
he  has  made  important  deductions  concerning  the  thermodynamics  of  the 
process  and  the  nature  of  the  mechanism  involved.  The  subject  was  illustrated 
by  lantern  slides.  At  this  meeting  Dr.  James  Barnes,  on  behalf  of  the  Com- 
mittee on  Science  and  the  Arts,  introduced  Dr.  Harvey  Fletcher,  of  New  York 
City,  to  whom  was  presented  the  Louis  E.  Levy  Medal  for  his  paper  on 
"  Physical  Meastirements  of  Audition  and  Their  Bearing  upon  the  Theory  of 
Hearing,"  published  in  the  Journal  of  the  Institute  during  1923. 

November  19,  1924:  Dr.  Harrison  E.  Howe,  Editor  of  Industrial  anrf 
Engineering  Chemistry,  Washington,  D.  C,  read  a  paper  on  "  The  Trend  and 
Purpose  of  Modern  Research,"  which  has  since  appeared  in  the  February,  1925. 
issue  of  the  Journal.  The  frequent  statements  made  concerning  the  impor- 
tance of  research,  the  constant  appeals  for  funds  to  support  it,  and  the  increasing 
difficulty  of  giving  publication  to  highly  scientific  research  papers  properly  give 
rise  to  the  questi'ons:  What  is  the  trend  and  purpose  of  modern  research?  In 
what  direction  are  the  natural  sciences,  and  particularly  chemistry,  headed? 
Are  their  problems  such  that  if  successful  solutions  were  found  the  race  may 
be  expected  to  benefit?  Answers  to  such  questions  are  to  be  found  in  the  types 
of  problems  being  studied,  particularly  in  the  borderlands  that  exist  between 
chemistry  and  biology,  chemistry  and  physics,  and  chemistry  as  applied  to  the 
several  major  groups  of  engineering.  Doctor  Howe  discussed  a  few  of  the 
problems  that  have  to  do  with  transportation,  communication,  public  health  and 
longevity,  and  indicated  some  of  the  work  in  progress,  and  some  of  the 
problems  listed  under  the  head  of  the  chemist's  unfinished  business.  At  this 
meeting  the  Edward  Longstreth  Medal  was  presented  to  Mr.  William  F. 
Zimmermann,  of  Newark,  N.  J.,  for  his  invention  of  a  hob  for  cutting 
worm  gears  and  the  method  of  making  it. 

December  17,  1924:  Horace  C.  Porter.  Ph.D.,  of  Philadelphia,  presented 
a  paper  on  **  Low  Temperature  Coal  Carbonization  and  Its  Prospective  Indus- 
trial Application,"  which  was  accompanied  by  experimental  demonstrations, 
samples  of  commercial  products  and  lantern  slides.  The  speaker  pointed  out 
that  low  temperature  carbonization  offers  many  features  of  promise  for  relief 
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which  were  tested  in  units  of  varying  size  to  ascertain  strength  and  efficiency. 
Model  cable  sections  were  compacted  in  order  to  predict  size  of  finished  cable, 
and  full-size  tests  were  made  to  investigate  secondary  stresses  induced  by 
bending  and  the  resistance  of  the  cable  bands  against  sliding.  Both  papers 
were  illustrated  by  lantern  slides.  At  this  meeting  the  Louis  E.  Levy  Medal 
was  presented  to  Dr.  Harvey  C.  Hayes  for  his  paper  on  "  Measuring  Ocean 
Depths  by  Acoustical  Methods,"  which  appeared  in  the  March,  1924,  issue 
of  the  Journal. 

March  18,  1925 :  E.  G.  Zies,  Ph.D.,  Geophysical  Laboratory,  Carnegie 
Institution  of  Washington,  presented  a  paper,  which  was  illustrated  by  a 
series  of  colored  lantern  slides,  on  **  Volcanic  Incrustation  in  the  Valley  of  Ten 
Thousand  Smokes."  He  gave  a  brief  account  of  the  fumarolic  area  in  the 
volcanic  region  of  Alaska  called  the  Valley  of  Ten  Thousand  Smokes,  and 
described  the  general  characteristics  of  the  incrustations  and  the  probable 
method  by  which  the  various  constituents  were  transported  and  concentrated. 
He  also  referred  to  the  mineralogical  changes  that  are  liable  to  take  place 
with  the  lowering  of  temperature.  At  this  meeting  the  resolution  of  the  Board 
of  Managers  recommending  the  election  to  Honorary  Membership  of  Professor 
Pieter  Zeeman,  of  Amsterdam,  Holland,  and  Dr.  Elihu  Thomson  of  Swamp- 
scott,  Mass.,  was  unanimously  adopted.  The  Edward  Longstreth  Medal  was 
presented  to  Major  William  E.  Hoke,  of  Washington,  D.  C,  for  his  improved 
method  of  making  and  measuring  precision  gauges.  The  Edward  Longstreth 
Medal  was  also  presented  at  this  time  to  Mr.  Daniel  H.  Meloche,  of  Detroit, 
Mich.,  for  his  method  of  making  long-life  molds  and  their  application  in  the 
quantity  production  of  castings. 

April  15,  1925:  Harry  N.  Holmes,  Ph.D.,  Chairman,  Committee  on  Chemis- 
try of  Colloids,  National  Research  Council,  presented  a  paper  on  **  Silica 
Gels,"  in  which  he  described  the  evolution  of  the  process  of  the  preparation  of 
silicic  acid  and  its  application  for  the  selective  adsorption  from  mixtures  of 
vapors  or  gases.  He  referred  to  the  method  of  Patrick  for  drying  silicic  acid 
and  his  special  heat  treatment  for  the  preparation  of  a  gel,  and  gave  an  account 
of  his  own  investigations  in  this  field  and  the  more  porous  silica  gel  which  he 
and  some  of  his  assistants  have  recently  been  able  to  prepare.  The  speaker 
pointed  out  that  the  use  of  these  various  forms  of  silica  gel  must  include 
solvent  recovery,  drying  of  air  for  the  blast  furnace,  and  for  the  vacuum  ice 
process,  recovery  of  sulphur  dioxide  and  oxides  of  nitrogen,  removal  of  offensive 
odors  from  air,  removal  of  sulphur  compounds  from  petroleum  fractions, 
decolorizing  certain  liquids,  recovery  of  gasoline  from  natural  gas  and  many 
other  uses.  His  subject  was  illustrated  by  experiments  and  diagrams.  The 
Elliott  Cresson  Medal  was  presented  at  this  meeting  to  Mr.  Francis  Hodgkinson, 
of  Swarthmore,  Penna.,  for  his  work  on  turbo-electric  appliances,  and  the 
Edward  Longstreth  Medal  was  presented  to  Mr.  Thomas  M.  Chance,  of  Phila- 
delphia, for  his  method  and  apparatus  for  the  separation  of  materials  of 
different  specific  gravities. 

May  20,  1925 :  Dr.  William  C.  L.  Eglin,  President,  in  the  chair,  announced 
the  business  of  the  meeting  would  be  the  annual  presentation  of  the  Franklin 
Medal  in  recognition  of  distinguished  scientific  and  technical  achievements.     He 
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December  4,  1924 :  Mr.  Francis  F.  Lucas,  Research  Laboratories,  American 
Telephone  and  Telegraph  Company,  and  Western  Electric  Company,  Inc., 
presented  a  paper  on  "  High-power  Metallography — Some  Recent  Developments 
in  Photomicrography  and  Metallurgical  Research."  In  this  paper  Mr.  Lucas 
described  briefly  the  Bell  System  Laboratory  for  technical  microscopy  and 
discussed  the  equipment  and  optical  parts  used  in  high-power  metallography.  He 
also  discussed  the  technique  by  which  brilliant  and  crisp  images  are  obtained, 
showing  remarkable  resolution  and  depth  of  penetration  at  high  magnifications. 
The  illustrations  of  this  paper  showed  many  new  and  heretofore  unresolved 
details  of  metal  structures,  and  it  is  felt  that  the  practical  application  of  this 
new  information  should  lead  to  a  better  understanding  of  metals. 

January  8,  1925 :  Professor  F.  G.  Cottrcll,  Ph.D.,  Director,  Fixed  Nitrogen 
Research  Laboratory,  United  States  Department  of  Agriculture,  Washington, 
D.  C,  spoke  on  "  The  Future  of  Nitrogen  Fixation."  He  said  that  the 
enormous  consumption  of  electrical  energy  in  the  initial  or  arc  process  for  nitro- 
gen fixation  made  it  dependent  upon  cheap  water  power.  The  later  trend  has 
been  toward  processes  requiring  less  and  less  electric  power  and  making  more 
and  more  use  of  coal  and  its  products  as  chemical  reagents.  Further  promising 
development  is  plainly  in  sight  along  these  lines,  while  beyond,  distinctly  new 
possibilities  and  avenues  of  approach  are  already  faintly  emerging  from 
the  haze. 

January  29,  1925:  Wilder  D.  Bancroft,  Ph.D.,  Sc.D.,  Cornell  University, 
Ithaca,  N.  Y.,  presented  a  paper  on  "  Metallic  Luster."  He  said  that  we  get 
the  sensation  of  metallic  luster  from  metals,  opaque  crystals  such  as  pyrites 
or  stibnite,  from  transparent  crystals  such  as  methyl  orange,  from  total  reflec- 
tion, from  selective  reflection  with  crystals  of  magenta,  from  exfoliated  mica, 
from  oil  films,  from  the  throat  feathers  of  the  humming  bird  and  the  breast 
feathers  of  the  peacock,  from  moonlight  on  the  water,  and  from  the  stereoscopic 
combination  of  differently  colored  images;  and  he  showed  that  the  problem  is 
to  find  what  characteristics  are  common  to  all  of  these  cases. 

March  5,  1925 :  Professor  Robert  H.  Fernald,  Director  Mechanical  Engi- 
neering, Towne  Scientific  School,  University  of  Pennsylvania,  presented  a 
communication  on  "  Fuel  Conservation :  Fact  or  Fancy."  He  discussed  the 
basic  causes  of  our  fuel  wastes  and  extravagances,  and  then  took  up  the 
subject  from  the  standpoint  of  the  three  general  classes  of  fuel :  Solid,  liquid 
and  gaseous.  Under  the  first  subdivision,  he  spoke  of  the  present  uses  of  coal, 
and  contrasted  the  reasonable  savings  that  might  be  made  and  the  extravagances 
of  to-day.  Special  emphasis  was  placed  upon  the  use  of  coal  at  the  mines,  by 
the  railroads,  by  the  industries,  in  domestic  plants,  in  coke  making,  in  coal 
gas  manufacture  and  on  steamships.  In  a  similar  way,  our  original  petroleum 
resources  were  outlined,  and  our  alarming  rate  of  consumption  was  stressed. 
There  was  some  detailed  discussion  of  the  use  of  oil  by  industrial  and  station- 
ary plants,  merchant  marine  and  navy,  and  the  railways.  Then  the  question 
was  taken  up  of  the  supply  of  gasoline  and  of  the  use  of  substitutes,  and  the 
future  possibilities  of  oil  from  shales  was  considered.  Next  was  pictured  the 
abominable  waste  of  our  natural  gas  supply  and  the  straits  to  which  we  are  now 
put  to  find  substitutes  for  this  material.  Dr.  Fernald  concluded  his  paper  by 
pointing  out  definite  steps  that  should  be  followed  by  engineers  and  scientists 
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Honorary   Members    3 

Life  Members  2 

Contributing  Members 44 

116 
Resignations: 

Resident  Members  6 

Non-resident  Members  6 

12 
Deaths  : 

Resident  Members 7 

Non-resident  Members   2 

Honorary  Members  i 

Second-class  Stock  Members  2 

12 

Summary: 

Elections  116 

Resignations  12 

Dropped  for  non-payment  of  dues 17 

Deaths  12 

Net  increase  in  membership 75 

Membership  of  the  Institute  by  Classes,  September  30,  1925. 

Resident  Members  521 

Non-resident  Members   582 

Life  Members  193 

Honorary  Members  30 

Associate  Members   17 

Second-class  Stock  Members  21 

Corresponding  Members 2 

Contributing  Members   44 

Total 1410 

It  is  hoped  that  during  the  year  1926  much  larger  increases  will  be  shown, 
in  view  of  the  fact  that  during  1925  there  were  created  two  new  classes  of 
membership,  one  Contributing  Members,  of  which  there  were  44  elected  in 
1925,  representing  various  industrial  establishments  in  Philadelphia  taking  out 
this  class  of  membership;  and  the  other  Student  Membership  for  boys  and 
young  men,  with  very  low  dues,  by  means  of  which  it  is  expected  that  interest 
in  The  Franklin  Institute  will  be  awakened  in  the  schools  and  collegiate 
institutions  in  and  around  Philadelphia. 

During  the  recent  autumn,  plans  have  been  completed  by  a  specially 
appointed  Committee,  and  the  Membership  Committee,  for  continuing  efforts 
to  increase  the  membership  of  the  Institute  and  to  extend  its  usefulness.  The 
Committees  have  prepared  a  circular  letter  to  which  are  attached  the  names 
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« 
of  nineteen  influential  citizens  of  Philadelphia.  The  Committees  have  also 
prepared  a  circular  which  gives  in  readable  form  an  outline  of  the  history  of 
the  Institute,  and  shows  what  the  Institute  has  done  for  the  City  and  State. 
These  documents  have  been  printed  in  large  numbers  and  will  be  used  by  all 
interested  in  the  Institute  in  the  efforts  to  increase  the  membership. 

Respectfully  submitted, 

R.  W.  Lesley, 
Philadelphia,  January  13,   1926.  Chairman. 

REPORT  OF  THE  COMMITTEE  ON  FINANCE 

FOR  THE  FISCAL  YEAR  ElfDIlfG  SEPTEMBER  30,  192s 

To  the  Board  of  Managers  of  The  Franklin  Institute: 
The  Committee  presents  the  following  statement : 

property  and  funds 

Building  and  Land,  13-17  South  Seventh  Street $60,000.00 

Library 100,000.00      $160,000.00 

Unexpended 
Principal.         Income. 

Funds  held  by  Board  of  Trustees $648,822.65    $2,349.84 

Funds  held  by  Board  of  Managers 176.20 

Franklin  Institute  Building  Fund 571,413.90 

Elliott  Cresson  Medal  Fund   3,000.00      1,149.16 

Franklin  Fund  and  Building  Committee. . . .  17,470.19 

Total  Funds  $1,240,882.94    $3,499-00  $1,244,381.94 

Grand  Total $1,404,381.94 

LIABILITIES 

Certificates  of  Stock  $28,794.00 

Bills  Payable  45,000.00 

Vouchers  Payable 2,554.19 

Unearned  Income  115.00 

$76,463.19 
Income  and  Expenses  Applicable  to  the  Year  Ended  September  30,  1925 

INCOME 

Dues — Resident  $7,612.50 

Non-resident 2,817.50 

Second-class  Stock  252.00 

Associate   85.00 

Contributing   330.00    $11,097.00 

Initiation  Fees  170.00 

H.  Belfield  Memorial  Fund 263.44 
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James  H.  Cresson  Memorial  Fund $2,291.16 

General  Endowment  Fund 18,676.54 

John  H.  Wahl  Fund  4,359-29 

Lewis  S.  Ware  Library  Fund 600.00 

Estate  of  John  Turner 167.24 

Estate  of  Robert  Wright 2,164.76 

Augene  P.  Rogers  Donation  acct 1,756.26 

Publications — Subscriptions  and  Sales  $4,194.18 

Advertising 5,40380        9,59798 

"  Physics  of  the  Air  " 250.00 

Miscellaneous  Income  and  Expense 74-28 

Total $51,467.95 

EXPENSES 

Building — Wages    $1,961.46 

Repairs  and  Maintenance 492.86 

Taxes,  Water  Rent  and  Insurance  102.28 

Heat,  Light  and  Power 772.63 

Miscellaneous  Supplies  and  Expense 389.88      $3,719.11 

Instruction — Salaries  and  Annuities  250.00 

Library — Salaries  $10,062.50 

Books  and  Periodicals 2,029.82 

Binding   984.80 

Miscellaneous  Expense   144-94      13,222.06 

Meetings  2,943.62 

Office  and  General — Salaries $14,164.63 

Office  Expense 1,391.62 

General  Expense  i,354.o6 

Auditor  and  Treasurer   300.00    $17,210.31 

Publications — Printing    $13,675.90 

Illustrating   3.380.53 

Miscellaneous  Expense   756.80 

Year  Book  1,166.69 

Reprints 825.63       19,805.55 

Science  and  Arts 2,643.67 

Interest  and  Discount 2,108.20 

Badges  and  Certificates 177.70 

Total    $62,080.22 

Deficit    $10,612.27 
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Year  Book : 

Advertising    $179.00    • 

Reprints : 

Sales 839.06 

Total  Income $10,616.04 

Net  Cost  $10,207.57 

This  figure  of  $10,207.57  takes  no  account  of  the  part  of  the  subscriptions 
of  the  nientbers  which  should  be  allotted  to  the  Journal  for  those  numbers 
of  the  Journal  which  are  sent  without  charge  to  all  members  of  the  Institute. 

Respectfully  submitted, 

E.  H.  Sanborn, 
Philadelphia,  January  13,  1926.  Chairman. 

REPORT  OF  COMMITTEE  ON  ENDOWMENT 

FOR  THE  FISCAL  YEAR  EKDIlfG  SEPTEMBER  30,  1925 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

Your  Committee  on  Endowment  begs  to  report  that  the  only  endowment 
received  during  the  fiscal  year  ending  September  30,  1925,  was  one  from  John 
Henry  Towne,  same  to  be  known  as  the  John  Henry  Towne  Memorial  Fund; 
amount  $10,000.    This  Endowment  Fund  is  without  restriction  as  to  use. 

Respectfully  submitted, 

G.  H.  Clamer, 
Philadelphia,  January  13,  1926.  Chairman, 

REPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND 

THE  ARTS 

FOR  THE  FISCAL  YEAR  ENDING  JANUARY  31,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  year  1925  marked  the  ninety-first  year  of  the  existence  of  the  Com- 
mittee on  Science  and  the  Arts.  During  the  period  covered  by  this  report 
investigations  and  final  disposition  were  made  of  eighteen  cases  and  thirteen  are 
now  pending.  In  the  appendix  to  this  report  will  be  found  the  name  of  the 
inventor  and  of  the  invention  and  the  award  made  in  each  case. 

In  fourteen  of  the  eighteen  cases  investigated  awards  were  made,  one  case 
was  tabled  on  account  of  legal  complications  and  one  on  account  of  the  death  of 
the  inventor.    After  investigation  two  cases  were  dismissed  without  prejudice. 

The  Standing  Committee  on  Literature  and  the  Franklin  Medal  held 
their  customary  meetings  and  recommended  the  award  of  two  Franklin  Medals 
and  one  Levy  Medal.  Detailed  statements  of  these  awards  are  given  under  the 
head  of  The  Franklin  Institute  Awards. 

The  Sub-committee  on  New  Subjects  and  Preliminary  Examination  held 
nine  stated  meetings  during  the  year  and  considered  fifty-two  subjects.  Appli- 
cations were  received  covering  ten  of  these  subjects  and  five  special  cases  were 
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'  Im  :vb«»  f«atiir«9K  which  mark  the  past  year  of  the  Committee  on  Science 

..u     itt  Ajtus  ar«,  tkst.  the  estahtishment  of  a  new  medal  and,  second,  the 

cw^iU-oicMkvi^aiAiefidsuice  at  the  meetings. 

'  h«  vVetii^ill  Medal,  as  akeady  described,  fills  a  need  that  has  long  been 

c»c   >>  :ti«  Comniittetf.    It  has  been  difficult  in  the  past  to  equitably  award  the 

^w  :ii«»iaits  dvaiiahle^-the  Cresson  and  the  Longstreth--over  a  wide  range  of 

-^M>ivxi:s  ->i  v^ytni^  importance.    The  addition  of  the  Wetherill  Medal  permits 

IK   ^.'^^ckMi  ti>  be  used  for  major  discoveries  or  inventions  while  this  new 

m^inu  Ciiu  bie  ik>ed  for  improvements  or  developments  of  a  grade  higher  than 

i)w2<  I  or  which  the  Longstreth  has  been  allotted. 

I  hi;  pt^st  year  has  also  been  notable  for  the  large  attendance  at  the  meet- 

u^bs     Moreover  this  has  been  entirely  spontaneous,   no  effort  having   been 

lUtt/Jtm  to  boost  the  attendance.    While  this  has  been  gratifying,  it  is  a  fact  that 

:h«ce  are  members  on  the  Committee  who  but  rarely,  if  ever,  attend.     These 

tueuibcrs  may  be  individually  valuable  but  their  services  cannot  be  fully  realized 

uule:>>s  they  attend  the  regular  meetings  of  the  General  Committee.    It  is  hoped 

that  the  succeeding  years  will  see  a  greater  attendance  of  these  members. 

The  dinners  which  precede  the  meetings,  while  not  officially  a  part  of  the 

activities  of  the  Committee  on  Science  and  the  Arts,  have  also  been  unusually 

well  attended.    These  dinners  give  the  members  a  better  opportunity  to  become 

acHuainted  and  add   to   the   personal   interest  of   those   serving   together    on 

the  Sub-committees. 

There  have  not  been  as  many  subjects  submitted  to  the  Committee  for 

consideration  as  in  some  previous  years  and  the  Committee  would  welcome 

additional  suggestions  from  any  source. 

The   subjects   under   consideration   for   awards    frequently   involve   highly 

technical  points,  and  discussions  are  generally  limited  to  those  members  having 

that  knowledge.    This  year  the  discussions  have  been  unusually  interesting  and 

sharp  but  without  any  tinge  of  acrimony. 

The  Chairman  desires  to  thank  those  members  who  have  served  on  the 

various  sub-committees  for  work  well  done  and  also  all  those  who  have  attended 

the  general  Committee  meetings  for  their  interest  and  support  and  bespeaks 

the  same  interest  and  attendance  for  his  successor. 

A  detailed  statement  of  the  Committee's  work  during  the  period   which 

this  report  covers  is  appended. 

Respectfully   submitted, 

Harold  Calvert, 

Philadelphia,  January  31,  1926.  Chairman. 

APPENDIX 

Statement  of  the  Committee's  Operation  from  January  31,  1925, 

to  January  31,  1926 

Cases  pending  February  i,  1925 17 

Applications  received  to  January  31,  1926 10 

Special  reports    4 

Disposed  of  to  January  31,  1926 18 

Leaving  pending  13 
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REPORT  OF  THE  COMMITTEE  ON  BARTOL 
RESEARCH  FOUNDATION 

FOR  THE  FISCAL  YEAR  ENDIlfO  DECEMBER  31,  192s 

To  the  President  and  Members  of  The  Franklin  Institute: 

During  the  fiscal  year,  just  ended,  considerable  progress  has  been  made 
in  getting  under  way  the  work  of  the  Bartol  Foundation.  While  a  Director 
has  not  yet  been  appointed,  research  work  of  a  fundamental  nature  dealing  with 
problems  in  electricity  is  being  carried  out  under  the  direct  supervision  of 
Dr.  W.  F.  G.  Swann,  of  the  Sloane  Laboratory,  Yale  University,  and 
Prof.  E.  P.  Adams,  of  Princeton  University,  these  two  gentlemen  being  mem- 
bers of  an  Advisory  Committee  appointed  to  direct  the  scientific  activities  of 
the  Foundation  until  a  Director  is  chosen. 

One  Fellow,  Dr.  Arthur  Bramley,  recently  of  Princeton  University,  has 
been  appointed  and  is  now  engaged  at  the  Foundation  Laboratories.  Additional 
Fellows  are  under  consideration,  several  of  whom  will  probably  be  appointed 
as  soon  as  they  can  be  released  from  the  work  upon  which  they  are  now  engaged 
in  other  scientific  institutions. 

In  addition,  special  investigations  are  being  carried  out  at  the  Foundation 
by  Professors  Swann  and  Adams  through  their  personal  assistants.  During 
the  summer  I>octor  Swann  conducted  an  experiment  in  Sweden  with  the  idea 
of  securing  evidence  of  a  Corpuscular  Radiation  of  Cosmic  Origin.  The  results 
of  this  investigation  will  be  published  in  the  Journal  of  The  Franklin 
Institute  as  a  contribution  from  the  Bartol  Research  Foundation.  The 
apparatus  used  by  Doctor  Swann  was  made  in  the  machine  shops  of 
the  Foundation. 

A  glass  blower  has  been  engaged  and  a  shop  and  laboratories  are  now 
fully  equipped  and  prepared  to  construct  and  assemble  any  apparatus  likely  to 
be  needed  in  connection  with  problems  now  under  consideration. 

The  Personnel  Committee  consisting  of  Doctor  Swann,  Dean  Jos.  S.  Ames, 
of  the  Johns  Hopkins  University,  and  Dr.  Arthur  L.  Day,  of  the  Geophysical 
Laboratory,  Washington,  is  making  a  careful  survey  of  the  field  with  the  idea 
of  securing  eight  or  ten  Fellows  and  also  a  Director,  who  will  be  appointed 
as  soon  as  a  suitable  man  can  be  found  for  the  position. 

The  routine  work  of  the  Foundation  is  being  efficiently  taken  care  of  by 
the  staff  of  The  Franklin  Institute  under  the  able  direction  of  the  Secretary, 
Dr.  Howard  McClenahan. 

While  progress  in  getting  the  work  of  the  Foundation  under  way  has 
necessarily  been  slow,  it  is  now  proceeding  at  a  rate  which,  it  is  thought, 
justifies  the  statement  that  it  will  be  in  full  operation  during  the  present  year. 
In  the  meanwhile,  as  will  be  seen  from  the  financial  statement  included  in  the 
Report  of  the  Committee  on  Finance,  a  very  considerable  sum  has  been  added 
to  the  principal  account. 

Respectfully  submitted, 

C.    C.    TUTWEILER, 

Philadelphia,  January  13,  1926.  Chairman. 
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February  i,  1925,  to  January  31,  1926 


THE  FRANKUN    MEDAL 
TO 

Dr.  Elihu  Thomson,  of  Lynn,  Mass.,  "in  recognition  of  his  pioneer 
work  in,  the  field  of  electricity  and  electrical  engineering  and  of  his  numerous 
inventions  in  these  fields." 

Professor  Pieter  Zeeman,  of  Amsterdam,  Holland,  "in  recognition  of  his 
numerous  and  important  contributions  in  the  field  of  magneto-optics  and  par- 
ticularly of  his  discovery  of  the  effect  of  a  magnetic  field  upon  the  frequencies 
of  the  light  from  a  radiating  source." 

THE    ELUOTT   CRESSON    MEDAL 
TO 

Mr.  Francis  Hodgkinson,  of  Swarthmore,  Penna.,  in  recognition  of  his 
work  in  Turbo-electric  Appliances. 

THE   LOUIS   EDWARD   LEVY    MEDAL 

TO 

Dr.  Harvey  C.  Hayes,  of  Bellevue,  Anacostia,  D.  C,  for  his  paper  entitled 
"  Measuring  Ocean  Depths  by  Acoustical  Methods "  in  the  Journal. 

THE   HOWARD  N.   POTTS   MEDAL 
TO 

Professor  C.  T.  R.  Wilson,  of  Cambridge,  England,  for  his  Discovery  of  a 
Method  of  Making  the  Tracks  of  Ionizing  Rays  Visible  and  Capable  of  Per- 
manent Record  by  Photography. 

THE  JOHN  PRICE  WETHERILL  MEDAL 

TO 

Mr.  Frank  Twyman,  of  London,  England,  for  his  inventions  embodied  in  the 
Hilger  Interferometer. 

Wagner  Electric  Corporation,  of  Saint  Louis,  Mo.,  with  special  mention 
of  Mr.  Val  A.  Fynn  and  Mr.  H.  Weichsel,  for  the  Fynn-Weichsel  Motor. 

THE  EDWARD  LONGSTRETH    MEDAL 

TO 

Major  William  E.  Hoke,  of  Washington,  D.  C,  for  his  inventions  embodied 
in  the  Hoke  Precision  Gauge  Blocks. 
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Mr.  Thomas  M.  Chance,  of  Philadelphia,  Penna.,  for  his  inventions 
embodied  in  the  Chance  Method  and  Apparatus  for  Separating  Materials  of 
Different  Specific  Gravities, 

Mr.  Daniel  H.  Meloche,  of  Detroit,  Mich.,  for  his  Long  Life  Molds. 

Mr.  Thomas  Midgley,  Jr.,  of  Dayton,  Ohio,  for  his  inventions  embodied  in 
the  Midgley  Optical  Indicator. 

CERTIFICATE  OF  MERIT 
TO 

Mr.  B.  Denver  Coppage,  of  Wilmington,  Del.,  for  his  inventions  embodied 
in  the  Plastometer. 

Mr.  Charles  B.  Gray,  of  Buffalo,  N.  Y.,  for  his  inventions  embodied 
in  the  Gray  Sheet  Metal  Cutter. 

Mr.  Theodore  C.  and  Mr.  \Villis  O.  Prouty,  of  Hermosa  Beach,  Calif., 
for  their  inventions  embodied  in  the  Van  Sicklen-Elgin  Chronometric 
Tachometer. 
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FRANKLIN  MEDAL  AWARDS 

and  directing  of  the  communication  service  of  the  French  Army  during 

the  World  War." 

1923. 

LoRENTz,  Hendrick  Antoon,  Ph.D.,  F.R.S. 

"  In  recognition  of  his  researches  which  have  so  largely  contributed  to 
laying  on  a  new  foundation  our  knowledge  of  the  nature  of  light  and  in 
develoi>ing  our  ideas  concerning  the  ultimate  constitution  of  matter." 
1917. 

Marconi,  Guglielmo,  LL.D.,  D.Sc. 

'*  In  recognition  of  his  brilliant  inception  and  successful  development  of 
the  application  of  magneto-electric  waves  to  the  transmission  of   signals 
and  telegrams  without  the  use  of  metallic  conductors." 
1918. 

Mendenhall,  Thomas  Corwin,  Ph.D.,  D.Sc,  LL.D.,  F.A.G.S. 

**  In  recognition  of  his  fruitful  and  indefatigable  labors  in  physical  research, 
particularly  his  contributions  to  our  knowledge  of  physical  constants  and 
electrical  standards." 
1918. 

Michelson,  Albert  A.,  Ph.D.,  ScD.,  LL.D. 

"  In  recognition  of  his  numerous  and  signally  fruitful  researches  in 
physical  science,  especially  his  brilliant  discoveries  in  the  fields  of  optics 
and  astrophysics." 

1923. 

Modjeski,  Ralph,  D.Eng. 

"  In  recognition  of  his  signal  achievements  as  a  designer  and  a  builder 
of  structures,  mainly  bridges,  many  of  them  epoch-marking  in  the  history 
of  the  engineering  profession,  beautiful  as  well  as  useful,  involving  on 
the  part  of  the  designer,  vision,  courage  and  technique  of  the  highest  order." 
1922. 

Onnes,  Heike   Kamerlingh,   Ph.D.,   D.Sc. 

"  In  recognition  of  his  long-continued  and  indefatigable  labors  in  low- 
temperature  research,  which  have  enriched  physical  science,  not  only  with 
a  great  number  of  new  methods  and  ingenious  devices,  but  also  with 
achievements  and  discoveries  of  the  first  magnitude." 

1915. 

Parsons,  Sir  Charles  Algernon,  K.C.B.,  C.B.,  M.A.,  LL.D.,  D.Sc,  F.R.S. 
"  In  recognition  of  his  epoch-marking  success  in  the  development  of  the 
steam  turbine,  which  has  revolutionized  the  art  of  steam  engineering, 
particularly  in  regard  to  the  propulsion  of  mercantile  and  naval  vessels 
and  the  driving  of  electrical  generators." 
1920. 
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Richards,  Theodore  Wm.,  A.M.,  Ph.D.,  ScD.,  LL.D.,  Chem.D.,  M.D.,  F.C.S. 
"  In  recognition  of  his  numerous  and  important  contributions  to  inorganic, 
physical  and  theoretical  chemistry,  and  particularly  his  classical  series 
of  redeterminations  of  the  atomic  weights  of  the  more  important  chemical 
elements." 
1916. 

Rutherford,  Sir  Ernest,  Kt.,  D.Sc,  LL.D.,  Ph.D.,  D.Phys.,  F.R.S. 

"  In  recognition  of  long-continued  and  fruitful  researches,  signally  contrib- 
uting to  the  present  state  of  knowledge  of  the  elements,  their  constitution 
and  relationships." 
1924. 

Sprague,  Frank  J.,  D.Eng. 

"  In  recognition  of  his  many  and  fundamentally  important  inventions  and 
achievements  in  the  field  of  electrical  engineering,  notably  his  contributions 
to  the  development  of  the  electric  motor  and  its  application  to  industrial 
purposes,  and  in  the  art  of  electric  traction,  signally  important  in  forming 
the  basis  of  world-wide  industries  and  promoting  human  welfare." 
1921. 

Squier,  George  Owen,  K.C.M.G.,  D.S.M.,  Ph.D. 

"  In  recognition  of  his  valuable  contributions  to  physical  science,  his 
important  and  varied  inventions  in  multiplex  telephony  and  telegraphy 
and  in  ocean  cabling  and  his  eminent  success  in  organizing  and  directing 
the  air  and  signal  services  of  the  U.  S.  Army  in  the  World  War." 

1919. 

Taylor,  David  Watson,  D-Eng.,  D.S.M. 

"  In   recognition  of  his  fundamental  contributions  to  the  theory  of   ship 
resistance  and  screw  propulsion  and  of  his  signal  success  in  the  application 
of  correct  theory  to  the  practical  design  of  varied  type  of  war  vessels  in 
the  U.  S.  Navy." 
1917. 

Thomson,  Elihu,  Ph.D.,  Sc.D.,  LL.D. 

"  In  recognition  of  his  pioneer  work  in  the  field  of  electricity  and  electrical 
engineering  and  of  his  numerous  inventions  in  these  fields." 

1925. 

Thomson,  Sir  Joseph  John,  O.M.,  F.R.S.,  D.Sc,  F.R.S.E.,  LL.D.,  Ph.D. 
•'  In  recognition  of  the  immeasurable  service  he  has  rendered  to  the  world 
as  teacher  and  leader  of  thought  in  that  domain  of  science,  especially  related 
to  a  fundamental  knowledge  of  electricity  and  the  constitution  of  matter," 
1922. 

Weston,  Edward,  LL.D.,  Sc.D. 

"  In  recognition  of  discoveries  and  inventions  in  the  field  of  electricity, 
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.maKSksorMy  frtntftil  and  fundamentally  contributory  to  the  establishment 
oi  tbt  ekctrk  art* 

c-»b->t.\.N,  PusTKR»  Ph.D.,  Sc.D. 

"  In  rtxufl^nition  of  his  numerous  and  important  contributions  in  the  field 
L>t  nMgneto-optics  and  particularly  of  his  discovery  of  the  effect  of  a 
OMkgnetic  field  upon  the  frequencies  of  the  light  from  a  radiating  source.** 

CRESSON  MEDAL  AWARDS 
1856-1926 

.Vkkr.  C.  £. 

Process  of  Manufacturing  Caustic,  etc. — 1902. 
.\lbkst.  Charles  F. 

Yiohns  and  Bows. — 1887. 
American  Cotton  Company. 

Round  Lap  Bale  System. — 1901. 
.\MU(tCAN  Paper  Bottle  Company. 

l^aper  Bottles  for  Various  Purposes. — 1906. 
Amkrican  Telephone  and  Telegraph  Company. 

Contributions  to  the  Tblodern  Telephone  Art. — 1916. 
ArwATER,  W.  O.,  and  Rosa,  E.  B. 

Respiration  Calorimeter. — 1900. 
Ai'TOMATic  Electric  Company. 

Automatic  Telephony. — 1910. 

Hakver,  J.  F.  A.  VON. 

Research  Work  in  Organic  Chemistry. — 1912. 
Baldwin  Locomotive  Works. 

Contributions  to  the  Evolution  of  the  American  Locomotive. — 1907. 
Batcheller,  C.  H. 

Compound  Locomotive. — 1893. 
Bates,  Stockton  ;  Shaw,  Edwin,  and  Von  Culin,  G.  M. 

Spindle  Support. — 1891. 
Bell,  Alexander  Graham. 

Electrical  Transmission  of  Speech. — 1912. 
Berliner,  Emile. 

Telephony  and  Sound  Reproduction. — 1913. 
Bevington,  J.  H. 

Welding  Metal  and  Spinning  and  Shaping  Tools. — 1891. 
BiLGRAM,  Hugo. 

Bevel  Gear  Cutter. — 1887. 
Bon  WILL,  W.  G.  A. 

Electro-magnetic  Dental  Mallet. — -1876. 
Borsch,  Louis. 

Solid  Invisible  Bifocal  Lens. — 1907. 
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Bower,  Henry. 

Inodorous  Glycerine. — 1878. 
Bra  SHEAR,  John  A. 

Leading  Work  in  Astronomic  Science. — 1910. 

Castner,  H.  Y. 

Electrolytic  Process  of  Decomposing  Alkaline  Chlorides  for  the  Production 

of  Caustic  and  Chlorine. — 1897. 
Chabot,  Cyprien. 

Shoe  Sewing  Machine. — 1885. 
Chambers  Brothers. 

Bolt  and  Rivet  Clipper. — 1878. 
Charlton,  J. 

Shaft  Coupling. — 1876. 
Clamer,  G.  H. 

Methods  of  Eliminating  Metals  from  Mixture  of  Metals. — 1904. 
Cooper-Hewitt,  P. 

Mercury  Rectifier. — 1910. 

CORSCADEN,    T. 

All-wrought  Steel  Belt  Pulley.— 1898. 
CowLES,  Eugene  H.  and  Alfred  H. 

Electric  Smelting  Furnace. — 1887. 
CowPER,  Edward  A.,  and  Robertson,  T.  Hart. 

Writing  Telegraph. — 1889. 
Crookes,  Sir  Wiluam. 

Discoveries  in  Chemistry. — 1912. 
Curie,  Pierre  and  Marie. 

Researches  Resulting  in  the  Discovery  of  Radium. — 1909. 

DeForest,  Lee. 

The  Audion. — 1922. 
DeLandtshere,  Norbert. 

Machine  for  Treating  Flax. — 1879. 
Delany,  p.  B. 

Synchronous  Multiplex  Telegraphy. — 1886. 
Delany,  P.  B. 

System  of  Machine  Telegraphy. — 1896. 
Delany,  P.  B. 

Telepost.— 1908. 
Diesel,  R. 

Diesel  Motor. — 1901. 
Dodge,  J.  M. 

System  of  Storing  Coal. — 1904. 
Dudley,  P.  H. 

Dynamograph. — 1877. 

Eder,  J.  Maria.  . 

Researches  in  Photochemistry. — 1914. 
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The  two  features  which  mark  the  past  year  of  the  Committee  on  Science 
and  the  Arts  are,  first,  the  establisliment  of  a  new  medal  and,  second,  the 
record-breaking  attendance  at  the  meetings. 

The  Wetherill  Medal,  as  already  described,  fills  a  need  that  has  long  been 
felt  by  the  Committee.  It  has  been  difficult  in  the  past  to  equitably  award  the 
two  medals  available — ^the  Cresson  and  the  Longstreth— over  a  wide  range  of 
subjects  of  varying  importance.  The  addition  of  the  Wetherill  Medal  permits 
the  Cresson  to  be  used  for  major  discoveries  or  inventions  while  this  new 
medal  can  be  used  for  improvements  or  developments  of  a  grade  higher  than 
those  for  which  the  Longstreth  has  been  allotted. 

The  past  year  has  also  been  notable  for  the  large  attendance  at  the  meet- 
ings. Moreover  this  has  been  entirely  spontaneous,  no  effort  having  been 
made  to  boost  the  attendance.  While  this  has  been  gratifying,  it  is  a  fact  that 
there  are  members  on  the  Committee  who  but  rarely,  if  ever,  attend.  These 
members  may  be  individually  valuable  but  their  services  cannot  be  fully  realized 
unless  they  attend  the  regular  meetings  of  the  General  Committee.  It  is  hoped 
that  the  succeeding  years  will  see  a  greater  attendance  of  these  members. 

The  dinners  which  precede  the  meetings,  while  not  officially  a  part  of  the 
activities  of  the  Committee  on  Science  and  the  Arts,  have  also  been  unusually 
well  attended.  These  dinners  give  the  members  a  better  opportunity  to  become 
acquainted  and  add  to  the  personal  interest  of  those  serving  together  on 
the  Sub-committees. 

There  have  not  been  as  many  subjects  submitted  to  the  Committee  for 
consideration  as  in  some  previous  years  and  the  Committee  would  welcome 
additional  suggestions  from  any  source. 

The  subjects  under  consideration  for  awards  frequently  involve  highly 
technical  points,  and  discussions  are  generally  limited  to  those  members  having 
that  knowledge.  This  year  the  discussions  have  been  unusually  interesting  and 
sharp  but  without  any  tinge  of  acrimony. 

The  Chairman  desires  to  thank  those  members  who  have  served  on  the 
various  sub-committees  for  work  well  done  and  also  all  those  who  have  attended 
the  general  Committee  meetings  for  their  interest  and  support  and  bespeaks 
the  same  interest  and  attendance  for  his  successor. 

A  detailed  statement  of  the  Committee's  work  during  the  period  which 

this  report  covers  is  appended. 

Respectfully  submitted, 

Harold  Calvert, 

Philadelphia,  January  31,  1926.  Chairman. 

APPENDIX 

Statement  of  the  Committee's  Operation  from  January  31,  1925, 

to  January  31,  1926 

Cases  pending  February  i,  1925 17 

Applications  received  to  January  31,  1926 10 

Special   reports    4 

31 
Disposed  of  to  January  31,  1926 18 

Leaving  pending  13 
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REPOi^T  OF  THE  COMMITTEE  ON  BARTOL 
RESEARCH  FOUNDATION 

FOR  THE  FISCAL  TEAR  ENDING  DECEMBER  31,  l9n 

To  the  President  and  Members  of  The  Franklin  Institute: 

During  the  fiscal  year,  just  ended,  considerable  progress  has  been  made 
in  getting  under  way  the  work  of  the  Bartol  Foundation.  While  a  Director 
has  not  yet  been  appointed,  research  work  of  a  fundamental  nature  dealing  with 
problems  in  electricity  is  being  carried  out  under  the  direct  supervision  of 
Dr.  W.  F.  G.  Swann,  of  the  Sloane  Laboratory,  Yale  University,  and 
Prof.  E.  P.  Adams,  of  Princeton  University,  these  two  gentlemen  being  mem- 
bers of  an  Advisory  Committee  appointed  to  direct  the  scientific  activities  of 
the  Foimdation  until  a  Director  is  chosen. 

One  Fellow,  Dr.  Arthur  Bramley,  recently  of  Princeton  University,  has 
been  appointed  and  is  now  engaged  at  the  Foundation  Laboratories.  Additional 
Fellows  are  under  consideration,  several  of  whom  will  probably  be  appointed 
as  soon  as  they  can  be  released  from  the  work  upon  which  they  are  now  engaged 
in  other  scientific  institutions. 

In  addition,  special  investigations  are  being  carried  out  at  the  Foundation 
by  Professors  Swann  and  Adams  through  their  personal  assistants.  During 
the  summer  EkKtor  Swann  conducted  an  experiment  in  Sweden  with  the  idea 
of  securing  evidence  of  a  Corpuscular  Radiation  of  Cosmic  Origin.  The  results 
of  this  investigation  will  be  published  in  the  Journal  of  The  Franklin 
Institute  as  a  contribution  from  the  Bartol  Research  Foundation.  The 
apparatus  used  by  Doctor  Swann  was  made  in  the  machine  shops  of 
the  Foundation. 

A  glass  blower  has  been  engaged  and  a  shop  and  laboratories  are  now 
fully  equipped  and  prepared  to  construct  and  assemble  any  apparatus  likely  to 
be  needed  in  connection  with  problems  now  under  consideration. 

The  Personnel  Committee  consisting  of  Doctor  Swann,  Dean  Jos.  S.  Ames, 
of  the  Johns  Hopkins  University,  and  Dr.  Arthur  L.  Day,  of  the  Geophysical 
Laboratory,  Washington,  is  making  a  careful  survey  of  the  field  with  the  idea 
of  securing  eight  or  ten  Fellows  and  also  a  Director,  who  will  be  appointed 
as  soon  as  a  suitable  man  can  be  found  for  the  position. 

The  routine  work  of  the  Foundation  is  being  efficiently  taken  care  of  by 
the  staff  of  The  Franklin  Institute  under  the  able  direction  of  the  Secretary, 
Dr.  Howard  McClenahan. 

While  progress  in  getting  the  work  of  the  Foundation  under  way  has 
necessarily  been  slow,  it  is  now  proceeding  at  a  rate  which,  it  is  thought, 
justifies  the  statement  that  it  will  be  in  full  operation  during  the  present  year. 
In  the  meanwhile,  as  will  be  seen  from  the  financial  statement  included  in  the 
Report  of  the  Committee  on  Finance,  a  very  considerable  sum  has  been  added 
to  the  principal  account. 

Respectfully  submitted, 

C.    C.    TUTWEILER, 

Philadelphia,  January  13,  1926.  Chatrman. 
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February  i,  1925,  to  January  31,  1926 


THE  FRANKUN    MEDAL 
TO 

Dr.  Elihu  Thomson,  of  Lynn,  Mass.,  "  in  recognition  of  his  pioneer 
work  in  the  field  of  electricity  and  electrical  engineering  and  of  his  numerous 
inventions  in  these  fields." 

Professor  Pieter  Zeeman,  of  Amsterdam,  Holland,  "in  recognition  of  his 
numerous  and  important  contributions  in  the  field  of  magneto-optics  and  par- 
ticularly of  his  discovery  of  the  effect  of  a  magnetic  field  upon  the  frequencies 
of  the  light  from  a  radiating  source." 

THE   ELUOTT   CRESSON    MEDAL 
TO 

Mr.  Francis  Hodgkinson,  of  Swarthmore,  Penna.,  in  recognition  of  his 
work  in  Turbo-electric  Appliances. 

THE   LOUIS   EDWARD   LEVY    MEDAL 

TO 

Dr.  Harvey  C.  Hayes,  of  Bellevue,  Anacostia,  D.  C,  for  his  paper  entitled 
"  Measuring  Ocean  Depths  by  Acoustical  Methods "  in  the  Journal. 

THE   HOWARD   N.  POTTS    MEDAL 
TO 

Professor  C.  T.  R.  Wilson,  of  Cambridge,  England,  for  his  Discovery  of  a 
Method  of  Making  the  Tracks  of  Ionizing  Rays  Visible  and  Capable  of  Per- 
manent Record  by  Photography. 

THE  JOHN  PRICE  WETHERILL  MEDAL 

TO 

Mr.  Frank  Twyman,  of  London,  England,  for  his  inventions  embodied  in  the 
Hilger  Interferometer. 

Wagner  Electric  Corporation,  of  Saint  Louis,  Mo.,  with  special  mention 
of  Mr.  Val  A.  Fynn  and  Mr.  H.  Weichsel,  for  the  Fynn-Weichsel  Motor. 

THE  EDWARD  LONGSTRETH    MEDAL 

TO 

Major  William  E.  Hoke,  of  Washington,  D.  C,  for  his  inventions  embodied 
in  the  Hoke  Precision  Gauge  Blocks. 
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Mr.  Thomas  M.  Chance,  of  Philadelphia,  Penna.,  for  his  inventions 
embodied  in  the  Chance  Method  and  Api>aratus  for  Separating  Materials  of 
Different  Specific  Gravities. 

Mr.  Daniel  H.  Meloche,  of  Detroit,  Mich.,  for  his  Long  Life  Molds. 

Mr.  Thomas  Midgley,  Jr.,  of  Dayton,  Ohio,  for  his  inventions  embodied  in 
the  Midgley  Optical  Indicator. 

CERTIFICATE  OF   MERIT 
TO 

Mr.  B.  Denver  Coppage,  of  Wilmington,  Del.,  for  his  inventions  embodied 
in  the  Plastometer. 

Mr.  Charles  B.  Gray,  of  Buffalo,  N.  Y.,  for  his  inventions  embodied 
in  the  Gray  Sheet  Metal  Cutter. 

Mr.  Theodore  C.  and  Mr.  AVillis  O.  Prouty,  of  Hermosa  Beach,  Calif., 
for  their  inventions  embodied  in  the  Van  Sicklen-Elgin  Chronometric 
Tachometer. 
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Mr.  Thomas  M.  Chance,  of  Philadelphia,  Penna.,  for  his  inventions 
embodied  in  the  Chance  Method  and  Apparatus  for  Separating  Materials  of 
Different  Specific  Gravities. 

Mr.  Daniel  H.  Meloche,  of  Detroit,  Mich.,  for  his  Long  Life  Molds. 

Mr.  Thomas  Midgley,  Jr.,  of  Dayton,  Ohio,  for  his  inventions  embodied  in 
the  Midgley  Optical  Indicator. 

CERTIFICATE  OF   MERIT 
TO 

Mr.  B.  Denver  Coppage,  of  Wilmington,  Del.,  for  his  inventions  embodied 
in  the  Plastometer. 

Mr.  Charles  B.  Gray,  of  Buffalo,  N.  Y.,  for  his  inventions  embodied 
in  the  Gray  Sheet  Metal  Cutter. 

Mr.  Theodore  C.  and  Mr.  Willis  O.  Prouty,  of  Hermosa  Beach,  Calif., 
for  their  inventions  embodied  in  the  Van  Sicklen-Elgin  Chronometric 
Tachometer. 
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and  directing  of  the  communication  service  of  the  French  Army  during 

the  World  War." 

1923. 

LoRENTz,  Hendrick  Antoon,  Ph.D.,  F.R.S. 

"  In  recognition  of  his  researches  which  have  so  largely  contributed  to 
laying  on  a  new  foundation  our  knowledge  of  the  nature  of  light  and  in 
developing  our  ideas  concerning  the  ultimate  constitution  of  matter." 
1917. 

Marconi,  Guglielmo,  LL.D.,  D.Sc. 

"  In  recognition  of  his  brilliant  inception  and  successful  development  of 
the  application  of  magneto-electric  waves  to  the  transmission  of   signals 
and  telegrams  without  the  use  of  metallic  conductors." 
1918. 

Mendenhall,  Thomas  Corwin,  Ph.D.,  D.Sc,  LL.D.,  F.A.G.S. 

"  In  recognition  of  his  fruitful  and  indefatigable  labors  in  physical  research, 
particularly  his  contributions  to  our  knowledge  of  physical  constants  and 
electrical  standards." 
1918. 

MicHELSON,  Albert  A.,  Ph.D.,  Sc.D.,  LL.D. 

"  In  recognition  of  his  numerous  and  signally  fruitful  researches  in 
physical  science,  especially  his  brilliant  discoveries  in  the  fields  of  optics 
and  astrophysics." 

1923. 

Modjeski,  Ralph,  D.Eng. 

"  In  recognition  of  his  signal  achievements  as  a  designer  and  a  builder 
of  structures,  mainly  bridges,  many  of  them  epoch-marking  in  the  history 
of  the  engineering  profession,  beautiful  as  well  as  useful,  involving  on 
the  part  of  the  designer,  vision,  courage  and  technique  of  the  highest  order." 
1922. 

Onnes,  Heike   Kamerlingh,   Ph.D.,   D.Sc. 

"  In  recognition  of  his  long-continued  and  indefatigable  labors  in  low- 
temperature  research,  which  have  enriched  physical  science,  not  only  with 
a  great  number  of  new  methods  and  ingenious  devices,  but  also  with 
achievements  and  discoveries  of  the  first  magnitude." 

1915. 

Parsons,  Sir  Charles  Algernon,  K.C.B.,  C.B.,  M.A.,  LL.D.,  D.Sc,  F.R-S. 
"  In  recognition  of  his  epoch-marking  success  in  the  development  of  the 
steam  turbine,  which  has  revolutionized  the  art  of  steam  engineering, 
particularly  in  regard  to  the  propulsion  of  mercantile  and  naval  vessels 
and  the  driving  of  electrical  generators." 
1920. 
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Richards,  Theodore  Wm.,  A.M.,  Ph.D.,  ScD.,  LL.D.,  Chem.D.,  M.D.,  F.C.S. 
"  In  recognition  of  his  numerous  and  important  contributions  to  inorganic, 
physical  and  theoretical  chemistry,  and  particularly  his  classical  series 
of  redeterminations  of  the  atomic  weights  of  the  more  important  chemical 
elements." 
1916. 

Rutherford,  Sir  Ernest,  Kt.,  D.Sc,  LL.D.,  Ph.D.,  D.Phys.,  F.R.S. 

"  In  recognition  of  long-continued  and  fruitful  researches,  signally  contrib- 
uting to  the  present  state  of  knowledge  of  the  elements,  their  constitution 
and  relationships." 
1924. 

Sprague,  Frank  J.,  D.Eng. 

'*  In  recognition  of  his  many  and  fundamentally  important  inventions  and 
achievements  in  the  field  of  electrical  engineering,  notably  his  contributions 
to  the  development  of  the  electric  motor  and  its  application  to  industrial 
purposes,  and  in  the  art  of  electric  traction,  signally  important  in  forming 
the  basis  of  world-wide  industries  and  promoting  human  welfare." 
1921. 

Squier,  George  Owen,  K.C.M.G.,  D.S.M.,  Ph.D. 

"  In    recognition   of    his   valuable    contributions    to    physical    science,    his 
important   and  varied   inventions   in   multiplex   telephony   and   telegraphy 
and  in  ocean  cabling  and  his  eminent  success  in  organizing  and  directing 
the  air  and  signal  services  of  the  U.  S.  Army  in  the  World  War." 
1919. 

Taylor,  David  Watson,  D.Eng.,  D.S.M. 

**  In   recognition  of  his  fundamental  contributions  to  the  theory  of   ship 
resistance  and  screw  propulsion  and  of  his  signal  success  in  the  application 
of  correct  theory  to  the  practical  design  of  varied  type  of  war  vessels  in 
the  U.  S.  Navy." 
1917. 

Thomson,  Elihu,  Ph.D.,  Sc.D.,  LL.D. 

"  In  recognition  of  his  pioneer  work  in  the  field  of  electricity  and  electrical 
engineering  and  of  his  numerous  inventions  in  these  fields." 

1925. 

Thomson,  Sir  Joseph  John,  O.M.,  F.R.S.,  D.Sc,  F.R.S.E.,  LL.D.,  Ph.D. 
"  In  recognition  of  the  immeasurable  service  he  has  rendered  to  the  world 
as  teacher  and  leader  of  thought  in  that  domain  of  science,  especially  related 
to  a  fundamental  knowledge  of  electricity  and  the  constitution  of  matter." 
1922. 

Weston,  Edward,  LL.D.,  Sc.D. 

"  In  recognition  of  discoveries  and  inventions  in  the  field  of  electricity. 
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immeasurably  fruitful  and  fundamentally  contributory  to  the  establishment 

of  the  electric  art." 

1924. 

Zeeman,  Pieter,  Ph.D.,  Sc.D. 

"  In  recognition  of  his  numerous  and  important  contributions  in  the  field 
of  magneto-optics  and  particularly  of  his  discovery  of  the  effect  of  a 
magnetic  field  upon  the  frequencies  of  the  light  from  a  radiating  source." 
1925. 

CRESSON  MEDAL  AWARDS 

1856-1926 

Acker,  C.  E. 

Process  of  Manufacturing  Caustic,  etc. — 1902. 
Albert,  Charles  F. 

Violins  and  Bows. — 1887. 
American  Cotton  Company. 

Round  Lap  Bale  System. — 1901. 
American  Paper  Bottle  Company. 

Paper  Bottles  for  Various  Purposes. — 1906. 
American  Telephone  and  Telegraph  Company. 

Contributions  to  the  Modern  Telephone  Art. — 1916. 
Atwater,  W.  O.,  and  Rosa,  E.  B. 

Respiration  Calorimeter. — 1900. 
Automatic  Electric  Company. 

Automatic  Telephony. — 1910. 

Baeyer,  J.  F.  A.  VON. 

Research  Work  in  Organic  Chemistry. — 1912. 
Baldwin  Locomotive  Works. 

Contributions  to  the  Evolution  of  the  American  Locomotive. — 1907. 
Batcheller,  C.  H. 

Compound  Locomotive. — 1893. 
Bates,  Stockton  ;  Shaw,  Edwin,  and  Von  Culin,  G.  M. 

Spindle  Support. — 1891. 
Bell,  Alexander  Graham. 

Electrical  Transmission  of  Speech. — 1912. 
Berliner,  Emile. 

Telephony  and  Sound  Reproduction. — 1913. 
Bevington,  J.  H. 

Welding  Metal  and  Spinning  and  Shaping  Tools. — 1891. 
BiLGRAM,  Hugo. 

Bevel  Gear  Cutter.— 1887. 
Bon  WILL,  W.  G.  A. 

Electro-magnetic  Dental  Mallet. — '1876. 
Borsch,  Louis. 

Solid  Invisible  Bifocal  Lens. — 1907. 
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Bower,  Henry. 

Inodorous  Glycerine. — 1878. 
Brashear,  John  A. 

Leading  Work  in  Astronomic  Science. — 191 0. 

Castner,  H.  Y. 

Electrolytic  Process  of  Decomposing  Alkaline  Chlorides  for  the  Production 

of  Caustic  and  Chlorine. — 1897. 
Chabot,  Cyprien. 

Shoe  Sewing  Machine. — 1885. 
Chambers  Brothers. 

Bolt  and  Rivet  Clipper. — 1878. 
Charlton,  J. 

Shaft  Coupling. — 1876. 
Clamer,  G.  H. 

Methods  of  Eliminating  Metals  from  Mixture  of  Metals. — 1904. 
Cooper-Hewitt,  P. 

Mercury  Rectifier. — 1910. 
Corscaden,  T. 

All- wrought  Steel  Belt  Pulley.— 1898. 
Cowles,  Eugene  H.  and  Alfred  H. 

Electric  Smelting  Furnace. — 1887. 
CowPER,  Edward  A.,  and  Robertson,  T.  Hart. 

Writing  Telegraph.— 1889. 
Crookes,  Sir  William. 

Discoveries  in  Chemistry. — 191 2. 
Curie,  Pierre  and  Marie. 

Researches  Resulting  in  the  Discovery  of  Radium. — 1909. 

DeForest,  Lee, 

The  Audion. — 1922. 
DeLandtshere,  Norbert. 

Machine  for  Treating  Flax. — 1879. 
Delany,  p.  B. 

Synchronous  Multiplex  Telegraphy. — 1886. 
Delany,  P.  B. 

System  of  Machine  Telegraphy. — 1896. 
Delany,  P.  B. 

Telepost.— 1908. 
Diesel,  R. 

Diesel  Motor. — 1901. 
Dodge,  J.  M. 

System  of  Storing  Coal. — 1904. 
Dudley,  P.  H. 

Dy  namogr  aph. — 1 877. 

Eder,  J.  Maria.  • 

Researches  in  Photochemistry. — 191 4. 
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Eldred,  Byron  E. 

Low-expansion  Leading-in  Wire  for  Incandescent  Electric  Lamps. — 192 1. 
Emmet,  William  LeRoy. 

Work  on  Electrical  Propulsion  of  Ships  and  Prime  Movers. — 1920. 

Ferrill,  J.  L. 

Process  of  Fireproofing  Wood. — 1903. 
Fischer,  Emil. 

Contributions  to  Organic  Chemistry. — 1913. 
Fiske,  B.  a. 

Range  Finder. — 1892. 
Fiss,  Barnes,  Erben  &  Co. 

Worsted  Yarns. — 1875. 
Forbes,  John  S.,  and  Waterhouse,  A.  G. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Fritz,  John. 

Advancement  of  Steel  Industries. — 1910. 

Gaede,  W. 

Molecular  Air  Pump. — 1909. 
Gans,  Robert. 

Permutit. — 1916. 
Gayley,  J. 

Dry  Air  Blast  in  Blast  Furnace  Operation. — 1909. 
Gill,  W.  L. 

School  City. — 1903. 
Goldschmidt,  Hans. 

Alumino-thermics. — 1904. 
Goldschmidt,  V. 

New  Theory  of  Musical  Harmony. — 1903. 
Gray,  E. 

Telautograph. — 1897. 
Gray  National  Telautograph  Company. 

Telautograph. — 1 912. 
Griscom,  W.  Woodnut. 

Electric  Motor  and  Battery. — 1881. 

Hadfield,  Sir  Robert  A. 

Advancement  of  Metallurgical  Science. — 1910. 
Hammer,  W.  J. 

Historic  Collection  of  Incandescent  Electric  Lamps. — 1906. 
Hammond,  J. 

Typewriter. — 1890. 
Haupt,  L.  M. 

Reaction  Breakwater. — 1901. 
Hayes,  Mayer  and  Company. 

Manufacture  of  Files. — 1890. 
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Heany,  J.  Allen. 

Fireproof  Insulated  Wire. — 1907. 
Herschel,  Clemens. 

Venturi  Meter. — 1898. 
HoDGKiNsoN,  Francis. 

Turbo-electric  Appliances. — 1925. 
Hollerith,  H. 

Electric  Tabulating  Device. — 1890. 
Holmes,  P.  H. 

Lubricant  Bearing. — 1892. 
Hough,  R.  B. 

Contributions  to  the  Characteristics  and  Uses  of  the  American  Woods. — 

1908. 
Howe,  H.  M. 

Experimental  Research  on  Steel. — 1895. 
Howe,  H.  M. 

Metallurgy  of  Steel. — 1892. 

Ives,  Frederick  E. 

Color  Photography. — 1893. 

Jenkins,  C.  Francts. 

•*  Phantoscope."— 1898. 
Johnson,  Raymond  D. 

Hydraulic  Valve. — 1923. 

Kingsbury,  Albert. 

Thrust  Bearing. — 1923. 

Lanston,  T. 

Monotype  Machine. — 1896. 
Levy,  L.  E. 

Acid  Blast  Method  and  Apparatus  for  Etching  Metal  Plates. — 190a 
Levy,  L.  E. 

Machine  for  Powdering  Plates  for  Etching. — 1904. 
Lewis,  Col.  Isaac  Newton. 

Machine  Gun. — 1918. 
LiNDE,  Karl  P.  G. 

Refrigeration  Processes. — 1914. 
Lowe,  Thaddeus  S.  C. 

Water  Gas  Process  and  Apparatus. — 1886. 
Lovekin,  L.  D. 

Expanding  and  Flanging  Machinery  and  Tools  for  all  Classes  of  Tubes. — 

1904. 
Lumiere,  Auguste  and  Louis. 
Color  Photography. — 1909. 
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Mallet,  A. 

Articulated  Compound  Locomotive. — 1908. 
Marks,  G.  £. 

Improvements  in  Artificial  Limbs. — 1893. 
Mason  and  Hamlin  Company. 

Liszt  Organ. — 1901. 

MCRGENTHALER,    O. 

Linotype. — 1889. 

MiCHELSEN,   A.  A. 

Work  in  Physical  Optics. — 1912. 
MoissAN,  Henrl 

Investigations  with  the  Electric  Furnace. — 1898. 
MORLEY,  E.  W. 

Determination  of  Fundamental  Magnitudes  in  Chemistry. — 1912. 

Noble,  Alfred. 

Achievements  in  Civil  Engineering. — 1912. 
NoRTHRUP,  Edwin  F. 

Electric  Furnace  and  High  Temperature  Investigations. — 1917. 

Olsen,  Tinius. 

Testing  Machine. — 1891. 
Ott  and  Brewer. 

China  and  Porcelain  Wares. — 1886. 

OUTERBRIDGE,  A.  E.,  Jr. 

Molecular  Structure  of  Cast  Iron. — 1904. 
Owens,  Michael  J. 

Bottle  Blowing  Machine. — 1915. 

Parker,  J.  C. 

Steam  Generator. — 1902. 
Peckover,  J. 

Stone  Sawing  Machine. — 1895. 
Pelton,  Lester  A. 

Water  Wheel.— 1894. 
Pencoyd  Iron  Works. 

Bridge  Construction. — 1900. 
Philups,  F. 

Pressed  Steel  Pulley  for  Power  Transmission. — 1907. 
Powers  and  Weightman. 

Exhibit  at  The  Franklin  Institute  Exhibition  of  1874. — 1875. 
Pratt  and  Whitney  Company. 

System  of  Interchangeable  Cut  Gears. — 1886. 
PUPIN,  M.  I. 

Art  of  Reducing  Attenuation  of  Electrical  Waves  and  Apparatus. — 1905. 

Ramsay,  R.  H. 

Railway  Car  Transfer  Apparatus. — 1886. 
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Ramsay,  Sir  William. 

Discoveries  in  Chemistry. — 1913. 
Randolph,  Isham. 

Achievements  in  Civil  Engineering. — 1913. 
Rayleigh,  Lord. 

Researches  in  Physical  Science.— 191 3. 
Robertson,  T.  Hart,  and  Cowper,  Ed.  A. 

Writing  Telegraph.— 1889. 
Roentgen,  W.  C. 

Investigations  of  a  New  Kind  of  Ray. — 1897. 
RoscoE,  Sir  H.  E. 

Researches  in  Chemistry. — 1912. 
Rutherford,  Sir  Ernest. 

Advancement  of  Knowledge  of  Electrical  Theory. — 1910. 

Sauveur,  a. 

Metallography  of  Iron  and  Steel. — 1910. 
Shaw,  Edwin;  Bates,  Stockton;  Von  Culin,  G.  M. 

Spindle  Support. — 1891. 
Shaw,  Thomas. 

Automatic  Device  for  Testing  Mine  Gases  and  System  of  Mine  Signal- 
ling.— 1887. 
Simonds,  G.  F. 

Universal  Rolling  Machine. — 1889. 
Smith,  Edgar  F. 

Work  in  Electrochemistry. — 191 4. 
Spellier,  Louis  H. 

Time  Telegraph.— 1 881. 
S PRAGUE,   F.  J. 

Multiple  Unit  System  of   Electric  Traction. — 1903. 
Squier,  Major  Geo.  Owen. 

Multiplex  Telephony. — 1912. 
Stein metz,  C.  P. 

Application  of  Analytics  to  Electrical  Engineering. — 1913. 
Stratton,  S.  W. 

Leading  Work  in  Metrology. — 1912. 

Talbot,  B. 

Open  Hearth  Steel  Process. — 1909. 
Tatham,  W.  p. 

Printing  Press. — 1875. 
Taylor,  E.  R. 

Electric  Furnace  and  Process  of  Manufacturing  Bisulphide  of  Carbon. — 

1907. 
Taylor,  Frederick  W.,  and  White,  Maunsel. 
Process  of  Treating  Tool  Steel — 1902, 
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cresson  medal  awards 
Tesla,  Nikola. 

Alternating  Electric  Currents  of  High  Frequency. — 1894. 
Thomson,  Euhu. 

Industrial  Applications  of  Electricity. — 1912. 
Thomson,  Joseph  J. 

Leading  Work  in  Physical  Science. — 1910. 
Tilghman,  B.  C. 

Sand  Blast.— 1875. 
Turner,  W.  V. 

Air  Brake  Design  and  Application. — 1909. 

U.  S.  Geological  Survey. 

Exhibit  of  Survey. — 1900. 
Underwood  Typewriter  Company. 

Typewriter. — 1909. 

Vauclain,  S.  M. 

Compound  Locomotive. — 1891. 
Vernaz,  Alexis. 

Milling  Files. — 1909. 
Von  Culin,  G.  M.;  Bates,  Stockton;  Shaw,  E. 

Spindle  Support. — 1891. 

Walk  UP,  L. 

Air  Brush.— 1886. 
Waterhouse,  a.  G.,  and  Forbes,  John  S. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Welsbach,  Carl  Auer  Von. 

Incandescent  Mantles. — 1901. 
Weston,  Edward. 

Leading  Work  in  Electrical  Discovery  and  Application. — 1910. 
White,  Maunsel,  and  Taylor,  Frederick  W. 

Process  of  Treating  Tool  Steel. — 1902. 

WiLCKES,  J. 

"  Econometer." — 1898. 
Wiley,  Harvey  W. 

Leading  Work  in  Agricultural  Chemistry. — 1910. 
Wood,  H.  A.  Wise. 

Autoplate  Machine. — 1909. 
Wright,  Orville. 

Work  in  Aviation. — 191 4. 

Yanko,  Paul  von. 

Piano  Keyboard. — 1893. 

Zentmayer,  Joseph. 

Microscopes  and  Objectives. — 1875. 
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1911-1926 

Anderson,  John  A. 

Work  in  Spectroscopy  and  his  Seismograph. — 1924. 

Barker,  Wendell  A. 

Wrenchless  Chuck. — 1920. 
BizzELL,  James  A.,  and  Lyon,  T.  L. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper). — igi2. 
Bone,  William  A. 

"Surface  Combustion"   (Paper). — 1913. 
BuLLARD,  Edward  P.,  Jr. 

Mult-Au-Matic  Machine  Tool. — 1920. 

Coblentz,  W.  W. 

"Reflecting  Power  of  Metals"  (Paper). — 191 1. 
Coker,  E.  G. 

Method  of  Determining  Stress  by  Photo-elastic  Means. — 1922. 

Dahlgren,  Ulric. 

"The  Production  of  Light  by  Animals"   (Paper). — 1917. 
Downs,  Charles  Raymond,  and  Weiss,  John  Morris. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Acid. — 1922. 

Gaertner,  William. 

Design  and  Manufacture  of  Scientific  Instruments. — 1923. 
Gray,  Alexander. 

"Modern  Dynamo  Electric  Machinery"   (Paper). — 1918. 

Hull.  Albert  W. 

"The  Crystal  Structure  of  the  Common  Elements"  (Paper). — 192,3. 
Humphreys,  William  J. 

"The  Thunderstorm  and  Its  Phenomena"   (Paper). — 1915. 

Janney,  Reynold,  and  Williams,  Harvey  D. 
Hydraulic  Speed  Gear. — 1919. 

Kennelly,  a.  E. 

Linear  Hot-wire  Anemometer. — 1918. 
King,  Louis  V. 

Improvement  in  Linear  Hot-wire  Anemometers. — 1918. 

Landreth,  Clarence  P. 

Direct  Oxidation  Process. — 1919. 
Lyon,  T.  L.,  and  Bizzell,  James  A. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper). — 1912. 

McCOLLUM,  E.  V. 

"Nutrition  and  Physical  Efficiency"   (Paper). — 1921. 
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MoDjESKi,  Ralph. 

''Design  of  Large  Bridges  with  Special  Reference  to  Quebec  Bridge** 

(Paper).— 1914. 
Moore,  Richard  B. 

"Helium,  its  History,  Properties  and  Commercial  Development"  (Paper). 

— 1922. 
Murray,  W.  S. 

"Conditions  Affecting  the  Success  of  Main  Line  Electrification"  (Paper). 

— 1916. 

Tate,  Alfred  O. 

Electrolytic  Waterproofing  of  Textile  Fabrics. — 192 1. 

Weiss,  John  Morris,  and  Downs,  Charles  Raymond. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Acid. — 1922. 
Williams,  Harvey  D.,  and  Janney,  Reynold. 

Hydraulic  Speed  Gear. — 1919. 
Wilson,  C.  T.  R. 

Making  the  Tracks  of  Ionizing  Rays  Visible  and  Capable  of  Permanent 

Record  by  Photography. — 1925. 

LEVY  MEDAL  AWARDS 

1924-1926 
Fletcher,  Harvey. 

"  Physical  Measurements  of  Audition  and  Their  Bearing  on  the  Theory 
of  Hearing." — 1924. 

Haves,  Harvey  C. 

"  Measuring  Ocean  Depths  by  Acoustical  Methods." — 1925. 

wetherill  medal  awards 

1925- 

TwYMAN,  Frank. 

Inventions  Embodied  in  the  Hilger  Interferometer. — 1925. 

Wagner  Electric  Corporation. 

The  Fynn-Weichsel  Motor. — 1925. 

LONGSTRETH  MEDAL  AWARDS 

1890-1926 

Abbe,  C. 

"  Meteorology  "   (Paper) . — 191 3. 
Abbott,  Robert  R. 

"Modern  Steels  and  Their  Heat  Treatment"  (Paper). — 1916. 
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AcHARD,  F.  H.,  Kennelly,  a.  E.,  and  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper).— 

1917. 
Adams,  L.  H.,  and  Williamson,  E.  D. 

"The  Annealing  of  Glass"  (Paper). — 1921. 
Adams,  W.  G.,  and  Forbes,  J.  S. 

Stop  Valve  for  Radiators. — 1893. 
Alexander,  John  E. 

'*  Phonosphere." — 1905. 
Alteneder,  Theodore,  and  Sons. 

Drawing  Pen. — 1905. 
Armstrong,  Wm.  T.,  and  Cox,  Jacob  D. 

Grip  Socket. — 1896. 
Arnold,  B.  J. 

Magnetic  Clutches  and  System  of  Electric  Power  Station  Construction. — 

1903. 
Austin,  John  T. 

Austin  Organ. — 191 7. 

Ball,  John  D. 

"  Investigations    of    Magnetic    Laws    for    Steel    and    Other    Materials " 

(Paper). — 1917. 
Baskerville,  C. 

"Chemistry  of  Anaesthetics"  (Paper). — 1912. 
Bates,  E.  G. 

Typographic  Numbering  Machine. — 1895. 
Baush,  Christian  H. 

Radial  Drilling  Machine. — 1894. 
Becker,  Christopher  A. 

Chainomatic  Balance. — 191 7. 
Bennett,  Charles  A. 

Typewriter. — 1909. 
Bergonie,  J. 

Use  of  A.  C.  Electro-magnet  in  Surgery. — 1921. 
Bloede,  V.  G. 

Process  of  Tinting  Fabrics. — 1894. 
Bonnell,  Russell,  and  Schmitt,  Henry  J. 

Gate  Valves. — 1901. 
Bbadburn  and  Pennock. 

Process  of  Obtaining  Alumina  from  Bauxite. — 1893. 
Brandt,  Edward  J. 

Automatic  Cashier. — 1922. 
Breed,  G. 

Apparatus  for  Producing  Musical  Sounds  by  Electricity. — 1908. 

Bristol,  W.  H. 

Recording  Pressure  Gauge. — 1894. 
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Brown,  Harold  P.,  and  Edison,  Thomas  A. 
Rail  Bonds  and  Electrical  Contacts. — 1899. 

Caffrey,  C.  S.,  and  Company. 

Improvement  in  Carriages  and  Wagons. — 1900. 
Carty,  J.  J. 

Bridging  Bell   System. — 1905. 
Chaffee,  E.  L. 

"Continuous  Electric  Oscillations"   (Paper). — 1913. 
Chance,  E.  M. 

"Pathogenic  Mine  Atmospheres"  (Paper). — 1912. 
Chance,  Thomas  M. 

Apparatus  for  Separating  Materials  of  Different  Specific  Gravities. — 1925. 
Cheney,  W.  L. 

Lathe  Tool  and  Support. — 1895. 
Chenoweth,  a.  C. 

Method  of  Constructing  Sewers. — 1892. 
Clark,  Wm.  H.,  and  Collins,  Frank  W. 

Ventilating  Stove. — 1894. 
Collins,  Frank  W.,  and  Clark,  Wm.  H. 

Ventilating  Stove. — 1894. 
Colt's  Patent  Fire  Arms  Manufacturing  Company. 

Automatic  Pistols. — 1906. 
Cooper,  W.  S. 

Specimens  of  Aluminum  Castings. — 1895. 
Cox,  Jacob  D.,  and  Armstrong,  Wm.  T. 

Grip  Socket. — 1896. 
Creighton,  H.  Jermain. 

**  The  Deteriorating  Action  of   Salt  and  Brine  on  Reinforced   Concrete " 

(Paper). — 1918. 
Crisfield,  J.  a.  p. 

Moisture  Determinator  for  Coke  and  the  Like. — 1909. 
Cummings,  H.  H. 

Speed  Controllers. — 1903. 

CUSHMAN,   AlLERTON    S. 

"Researches  on  the  Corrosion  of  Iron  and  Steel"  (Paper). — 1908. 

Dana,  A.  S.,  Kennelly,  A.  E.,  and  Achard,  F.  H. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). 

1917. 
Deshler,  Charles,  and  McAllister,  Edward  J. 

Portable  Photometer. — 1900. 
DeVoe,  W.  R. 

Conduit  Electric  Railway. — 1894. 
Dodge,  Wallace  H. 

Wooden  Split  Pulley. — 1891. 
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DOOLITTLE,    T.    B. 

Hard  Drawn  Copper  Wire. — 1898. 
Draper,  C.  W. 

Computing  Machine  with  Indicating  and  Registering  Mechanism. — 1904. 

Eberhardt,  Henry  F.,  and  Ulrich,  F.  L. 

Radial  Gang  Cutter. — 1904. 
Eddison,  William  Barton. 

Jet  Entraining  Apparatus. — 1921. 
Edison,  Thomas  A.,  and  Brown,  Harold  P. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 
Edwards,  Levi  Talbot. 

Compound  Air-Lift  System. — 1918. 
Elliott,  William  Swan. 

Process  and  Apparatus  for  the  Deaeration  of  Liquids. — 1924. 
Ellis,  Carleton. 

Paint  and  Varnish  Remover. — 1916. 
Eve,  a.  S. 

"Modern  Views  on  the  Constitution  of  the  Atom"  (Paper). — 1916. 

Fay,  C.  N.  ;  Sholes,  Z.  G..  and  Hochklassen,  H. 

Typewriting  Machine. — 1901. 
Follett,  W.  L 

Time  Stamp. — 1906. 
Folmer  and  Schwing  Mfg.  Company. 

Graflex  Cameras. — 1905. 
Forbes,  J.  S.,  and  Adams,  W.  G. 

Stop  Valve  for  Radiators. — 1893. 
Freas,  Samuel  T. 

"  Interlocking  "  Tooth  Saw.— 1922. 
Frick,  Fred. 

Electric  Program  Clock. — 1899. 
Fuller,  G.  W. 

**  Biochemical    and    Engineering    Aspects    of    Sanitary    Water    Supply " 

(Paper). — 1916. 

Goldman,  Henry. 

Arithmachine. — igoi. 
Goodyear,  Charles. 

Projection  Lantern. — 1895. 
Granbery,  J.  H. 

Stadia  Rod.— 1909. 

Hartness,  James. 

Screw  Thread  Comparator. — 1922. 
Heilprin,  a. 

Improved  Ventilating  Car  Window. — 1897. 
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Henning,  G.  C. 

Pocket  Recorder  for  Tests  of  Materials. — 1899. 
Hepbusn,  J.  S. 

"Chemistry  of  Sugar"  (Paper). — 191 1. 
Herr,  H.  T. 

"Development  of  Steam  Turbines"  (Paper). — 1914. 
Hicks,  Thomas  Willing. 

"  Once-Over  "  Tiller.— 1922. 
Hill,  F.  B. 

Improvement  in  the  Treatment  of  Sewage. — 1893. 
HiRsCH,  H.  H. 

Electric  Safety  Lamp. — 1914. 
HiTE,  B.  H. 

Sterilization  by  High  Pressure. — 1920. 
HoADLEY,  H.  G. ;  Williams,  H.  D.  ;  and  Lewis,  E.  C. 

Lever  and  Ratch  Attachment. — 1900. 
Hochklassen,  H.  ;  Fay,  C.  N.  ;  and  Sholes,  Z.  G. 

Typewriting  Machine. — 1901. 
Hoke,  William  E. 

Precision  Gauge  Blocks. — 1925. 

HOLLINGSHEAD,  W.  B. 

Automatic  Disinfectant  Ejector. — 1898. 

HOLMAN,  A.  J.,  AND  CoMPANY. 

Self -Pronouncing  Bibles. — 1900. 
HoovEN,  Owens,  Rentschler  Co. 

Hooven  Automatic  Typewriter. — 1917. 
Humphreys,  W.  J. 

"Volcanic  Dust,  Climatic  Changes  and  Ice  Ages"  (Paper). — 1914. 
Hyde,  E.  P. 

''Physical  Production  of  Light"   (Paper). — 1911. 

International  Light,  Heat  and  Power  Company. 

Incandescent  Lamp. — 1901. 
International  Money  Machine  Company. 

Money  Machine. — 191 7. 
Ives,  H.  E.  ;  Kingsbury,  E.  F.  ;  and  Karrer,  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper). — 1919. 
Ives,  H.  E. 

"Artificial  Daylight"  (Paper).-— 1915. 
IvEs,  H.  E. 

Improvements   in   Diffraction   Color    Photographs   and   Mode   of    Making 

Same. — 1907. 
IvES,  F.  E. 

Photo-micrographic  Process. — 1903. 
IVINS,   E. 

Product  of  Tube  Making. — 1894. 
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Johnston,  A.  L. 

Automatic  Safe  Electric  Disconnector. — 1894, 
Jones,  H.  C. 

"Nature  of  Solution"  (Paper). — 1913. 
Jones,  J.  R. 

Machine  for  Rolling  Car  Wheels. — 1892. 

Karns,  J.  P.,  Company. 

Tunneling  Machine. — 1909. 
Karrer,  E.  ;  Kingsbury,  E.  F.  ;  and  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper). — 1919. 
Keller,  Joseph  F. 

Automatic  Die  Cutting  Machine. — 1922. 
Kemp,  W.  W.,  and  Van  Horn,  W.  H. 

Gas  System. — 1919. 
Kennelly,  a.  E.  ;  Achard,  F.  H.  ;  and  Dana,  A.  S. 

'*  Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). — 

1917. 
Kingsbury,  E.  F.  ;  Karrer,  E.  ;  and  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"   (Paper).— 1919. 

KiNKEAD  Manufacturing  Company. 

Apparatus  for  Aligning  and  Levelling  Shafting. — 1914. 

KiTSON,  A. 

System  of  Oil  Heating  and  Incandescent  Lighting. — 1901. 
Knapp,  I.  N. 

"Natural  Gas"  (Paper). — 1913. 

KOTHNY,  G.   L.,   AND   SUCZEK,   ROBERT. 

Radojet  Air  Pump. — 1920. 
Kroll,  G. 

Convertible  Carriage. — 1896. 

Laird,  Schober  and  Company. 

General  Excellence  in  Manufacturing  Shoes. — 1900. 
Lathrop,  E.,  and  Schreiner,  O. 

"Organic  Constituents  in  Soil"  (Paper). — 1912. 
Ledoux,  J.  W. 

Fluid  Meter. — 1919. 
Leeds,  Morris  E. 

Recording  Devices. — 1920. 
Lenker,  Will  G. 

L-E-Vation  Rod.— 1915. 
Levy,  Max. 

Counting  Chamber  for  Haemocytometer. — 191 7. 
Lewis,  E.  C.  ;  Williams,  H.  D.  ;  and  Hoadley,  H.  G. 

Lever  and  Ratch  Attachment. — 1900. 
Lewis,  John  F.,  and  Mattes,  Wm.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
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Lewis,  W. 

Inertia  Indicator. — 1899. 
Lloyd,  M.  G. 

"Magnetic  Hysteresis"  (Paper). — 191 1. 
Lodge,  George. 

Electro-magnetic  Street  Railway  System. — 1896. 
Luckiesh,  M. 

**The  Visibility  of  Airplanes"  (Paper).— 1920. 
LupTON,  D.,  Son  and  Company. 

Automatic  Closing  Fireproof  Metal  Window. — 1904. 

Mackay,  William  M. 

Operating  Valve. — 1893. 
McAllister,  £.  J.,  and  Deschler,  Charles. 

Portable  Photometer. — 1900. 
McBrii»:,  Thomas  C. 

Locomotive  Feed  Water  Heater. — 1924. 
Marsh,  E.  B. 

Metallic  Corner  Bead. — 1897. 
Mattes,  William  F.,  and  Lewis,  J.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Meeker,  G.  H. 

New  Apparatus  and  Method  in  Clinical  Chemistry. — 1906. 
Meloche,  Daniel  H. 

Molds. — 1925. 
Menlo  Park  Ceramic  Works. 

Decorative  Tile  and  Faience  Work. — 1890. 
Midgley,  Thomas,  Jr. 

Optical  Indicator. — 1925. 
Miley,  Henry  M.  and  Michael. 

Color  Photography. — 1905. 
Miller,  Dayton  C. 

"A  32-Element  Harmonic  Synthesizer"   (Paper). — 1917. 
Moore,  Richard  B. 

"Biography  of  Sir  William  Ramsay"  (Paper). — 1919. 
Morsell,  W.  F.  C. 

Sectional  Models  for  Stereometric  Representation. — 1903. 

Nachod,  Carl  P. 

Electric  Railway  Signal  System. — 1924. 
Noiseless  Typewriter  Company. 

Typewriter. — 1 922. 
Northrup,  E.  F. 

"Vortex  Motion  in  Liquids"   (Paper).— 1912. 

Pantasote  Leather  Company. 
"  Pantasote."— 1896. 
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1'arke,  Harry  S. 

Pneumercator  Tank  and  Draft  Gauge. — 1923. 
Pfund,  a.  H. 

Colorimeter,  Cryptometer,  Paint  Film  Gauge  and  Rotating  Sector. — 1922. 
Philadelphia  Cremation  Society. 

System  of  Cremation. — 1892. 
Pitkin,  A.  J. 

Compound  Locomotive. — 1891. 

PiTTLER,  J.   W.  VON. 

Turret  Lathe. — 1903. 
Prestwich,  John  Alfred. 
Fluid  Gauge. — 19 18. 

Rankin,  George  A. 

"  Portland  Cement "  (Paper). — 1917.  . 
Recklinghausen,  M.  von. 

"Ultra-violet  Rays"  (Paper).— 1915. 
Reese,  B.  D. 

Dirigible  Balloon. — 1910. 

Reeves,  Milton  O. 

Variable  Speed  Countershaft. — 1900. 

Regan,  H.  C,  Jr. 

Closed  Conduit  Electric  Railway. — 1897. 

Richards,  G.  M. 

Automatic  Fluid  Pressure  Friction  Clutch. — 1897. 
RiKER,  C.  L. 

Lavatory. — 1900. 
Ringland,  Albert,  and  Schoenfuss,  F.  H. 

Portable  Brinell  Meter.— 1917. 

Roby,  Henry  W. 

Screw  Jack. — 1891. 

ROEDER,  J.  R. 

Improvement  in  Windows. — 1892. 

Roper,  Charles. 

Safety  Propellers. — 1909. 
Rosendale  Belting  Company. 

Camel  Hair  Belting.— 1893. 
ROUSSEL,   W.  J. 

Cipher  Code  System. — 1902. 
Rusby,  J.  M. 

"Industrial  Combustible  Gases"  (Paper). — 1914. 

Rushton,  K. 

Improvements  in  Trailing  Trucks  for  Locomotives. — 1910. 

RuuD,  Edwin. 

Instantaneous  Automatic  Water  Heater. — 1904. 


112  YEAR  BOOK  OF 

LONGSTRETH  MEDAL  AWARDS 
SCHEMERHORN,  W.  GeORGE. 

Folding  Boat. — 1891. 
ScHLiNK,  Frederick  J. 

Stabilized  Platform  Weighing  Scale. — 1919. 
Schmidt,  Max,  and  Sieber,  Joseph. 

Movable  Sidewalk. — 1894. 
Schmidt,  Henry  J.,  and  Bonnell,  Russell. 

Gate  Valves. — 1901. 
Schoenfuss,  Frank  H.,  and  Ringland,  Albert. 

Portable  Brinell  Meter. — 1917. 
Schreiner,  O.,  and  Lathrop,  E. 

"Organic  Constituents  in  Soils"   (Paper). — 1912. 
Scripture,  E.  W. 

Color  Sense  Tester. — 1903. 
Seitz,  Henry  Jerome. 

Coal  Loading  and  Screening  Machines. — 1904. 
Sharples  Specialty  Company. 

Super-Centrifuge. — 1916. 
Shaw,  H.  M. 

Lightning  Arrester. — 1904. 
Sheen,  Milton  Roy. 

Expansion  Machine  for  Tunnel  Construction. — 1924. 
Shellenbach,  William  L. 

Variable  Speed  Countershaft. — 1903. 
Sholes,  Z.  K.  ;  Fay,  C.  N.;  and  Hochklassen,  H. 

Typewriting  Machine. — 1901. 
Sieber,  Joseph,  and  Schmidt,  Max  E. 

Movable  Sidewalk. — 1894. 
Skinner,  Joshua  J. 

"  Soil  Aldehydes  "  (Paper).— 1919. 
Snook,  Homer  Clyde. 

X-Ray  System. — 1919. 
Sociiri  Genevoise. 

Measuring  Machine. — 1923. 
Spitzglass,  Jacob  M. 

Republic  Flow  Meter. — 1921. 
Star  Brass  Manufacturing  Company. 

Steam  Gauge. — 1894. 
Stearns  Manufacturing  Company. 

Automatic  High  Speed  Engine. — 1892. 
Stone,  John  Stone. 

'•Propagation  of  Electric  Waves  along  Wires"  (Paper). — 1913. 
Stradling,  George  F. 

"Modern  Theories  of  Magnetism"  (Paper). — 1916. 
Stumpf,  J. 

Una  Flow  Steam  Engine. — 1909. 
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SuczEK,  Robert,  and  Kothny,  G.  L. 
Radojet  Air  Pump. — 1920. 

Taintor,  C.  C. 

Positive  Saw-Set. — 1895. 
Taussig,  John  H.,  and  Zeek,  Charles  F. 

Automatic  Operation  of  Water  Gas  Sets. — 1918. 
Teal,  B.  F. 

Anti-friction  Universal  Joint  for  Shafting. — 1909. 
Thomas,  C.  C. 

"Measurement  of  Gases"    (Paper). — 1912. 
Tier  nan,  Martin  F.,  and  Wallace,  C.  F. 

Chlorinator. — 1922. 
Toerring,  C.  J. 

Electric  Arc  Lamp. — 1903. 
Town  send,  T.  F. 

Improved   Thermometer   Support. — 1907. 
Tucker,  W.  H. 

Letter  and  Document  Files. — 1900. 
Turner,  W.  V. 

**  Locomotive  Air-brake  "  (Paper). — 1911. 
Tutwiler,  C.  C. 

"Recovery  of  Gas  Works  By-products"  (Paper). — 191 5. 

Ulrich,  Frederick  L.,  and  Eberhardt,  H.  E. 

Radial-Duplex  Gang  Cutters. — 1904. 
Underwood,  John,  and  Company. 

Combined  Calculating  and  Typewriting  Machine. — 1915. 

Van  Aller,  Tycho. 

Calorizing  Process. — 1918. 
Van  Horn,  William  H.,  and  Kemp,  William  W. 

Kemp  Gas  System. — 1919. 

Waggner,  B.  G. 

Prepayment  Gas   Meter. — 1916. 
Wac.ner  Electric  Manufacturing  Company. 

Single   Phase  Alternating  Current  Power  Motor. — 1902. 
Wahl  Adding  Machine  Company. 

Adding  Machine. — 1916. 
Wallace,  C.  F.,  and  Tiernan,  Martin  F. 

Chlorinator. — 1922. 
Waterbury  Tool  Company. 

Double  Universal  Joint. — 1904. 
Weidlog,  Charles  B.  • 

Indicator  for  Boring  Machines. — 1906. 
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longstreth  medal  awards 
Welsbach  Light  Company. 

Various  Manufactured  Products. — 1901. 
Wentworth,  C.  C. 

Improvements  in  Hydraulic  Rams. — 1903. 
Wetherill,  Henry  Emerson. 

New  Physical  Diagnostic  Instruments. — 1906. 
Wheeler,  George  A. 

Step  Type  Escalator. — 1914. 
White,  J.  J. 

Journal  Box. — 1891. 
Whitehead,  J.  B. 

'*  The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Voltage  " 

(Paper). — 1918. 
Williams,  Brown  and  Earle. 

Kerosene  Lamp  for  Magic  Lanterns. — 1902. 
Williams,  H.  D.  ;  Hoadley,  H.  G.  ;  and  Lewis,  E.  C. 

I^ver  and  Ratch  Attachment. — -1900. 
Williamson,  E.  D.,  and  Adams,  L.  H. 

"The  Annealing  of  Glass"  (Paper). — 1921. 

Yawman  and  Erbe  Manufacturing  Company. 

Rapid  Roller  Copier. — 1904. 
Young,  C.  D. 

"Locomotive  Superheaters"   (Paper). — 1915. 

Zeek,  Charles  P.,  and  Taussig,  John  H. 

Automatic  Operation  of  Water  Gas  Sets. — 1918. 

ZiMMERMANN,    WiLLIAM    F. 

Hob  for  Worm  Gears. — 1924. 

CERTIFICATE  OF  MERIT  AWARDS 

1885-1926 

Baylis,  R.  N. 

Brush  Holder  and  Brusher  for  Dynamos. — 1909. 
Bein,  Emil  J. 

Letter  and  Document  Files. — 1900. 
Bingham,  Eugene  C. 

Viscometer. — 1922. 
Blanton,  E.  a.,  Jr. 

Shaft  Coupling,  Nut  Locks,  Cams,  etc. — 1910. 
Blonck,  W.  a. 

Boiler  Efficiency  Meter. — 1914. 
Blount,  Eugene  I.,  and  Taylor,  Warren  H. 

Door  Check. — 1902. 
Branch,  C.  J. 

Electric  Light  Shade. — 1909. 
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CERTIFICATE  OF  MERIT  AWARDS 

BuLLARU,  Rkar- Admiral  W.  H.  G. 

"The  Application  of  Radio  to  Navigation  Problems"  (Paper). — 1922. 
Byerly,  F.  E. 

Cutter  and  Cutter  Head. — 1893. 

Candee,  C.  H. 

Car  Truck  and  Journal  Bearings. — 1887. 
Cook,  J.  S. 

Self-Lubricating  Journal   Box. — 1898. 
Coppage,  B.  Denver. 

Plastometer. — 1925. 

Dempster,   J.   T.   H. ;    Fleming,    Richard;    General   Electric   Company; 
and  Stein metz,  C.  P. 

Magnetite  Lamp. — 1908. 
DeRycke,  J. 

Steam  Separator. — 1894. 
Dodge,  W.  W. 

Wooden  Split  Pulley.— 1885. 
Dunn,  G.  S. 

Automatic  Electric  Brake  Motor. — 1902. 

Ellsworth,  F.  G. 

The  Knudson  and  Ellsworth  Telephone. — 1891. 
Elton  HEAD,  W.  B. 

Nut  Lock.— 1885. 
Etchells,  Harry,  and  Graves,  H.  A. 

Electric  Arc  Furnace. — 1922. 

Fleming,    Richard;    Dempster,   J.   T.   H.;    General   Electric   Company; 

AND  StEINMETZ,  C.  P. 

Magnetite  Lamp. — 1908. 

General   Electric   Company;    Dempster,   J.    T.    H. ;    Fleming,    Richard; 
AND  Stein  metz,  C.  P. 

Magnetite  Lamp. — 1908. 
Getty,  John  K. 

Bicycle  Support. — 1896. 
Gilson,  Emery  G. 

Calorizing  Process. — 191 8. 
Glazier,  John  T.  and  Peter  F. 

Universal  Nozzle. — 1904. 

GOWDEY,  J. 

Compartment  Drawer. — 1902. 
Gray,  Charles  B. 

Sheet  Metal  Cutter. — 1925. 
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CERTinOATE  OF  MERIT  AWARDS 

Greaves,  H.  A.,  and  Etchells,  Harry. 

Electric  Arc  Furnace. — 1922. 
Greene,  F.  V.  and  M.  A. 

Improvement  in  Windows. — 1892. 

Haines,  R.  B.,  Jr. 

Automatic  Micrometer  Gauge  for  Hot  Metal. — 1896. 
Hallanan,  M. 

Horseshoe  and  Pad. — 1896. 
Hallberg,  J.  H. 

Current  System  for  Trunk  Line  Railways. — 1906. 
Hanson,  Freeman. 

Wood  Turning  Machine. — 1891. 
Harbolsheimer,  J. 

Garbage  Box. — 1894. 
Havard,  Oliver  D. 

Coal  Meter. — 1918. 
Hays,  Charles  and  Joseph. 

COa  and  Draft  Recorder. — 1920. 
Hepburn,  J.  S. ;  St.  John,  E.  Q.  ;  and  Jones,  F.  M. 

"  Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniacex "   (Paper). — 1921. 
Hill,  Edgar. 

Caliper  Measuring  Device. — 1903. 
Hill,  Myron  F. 

Roller  Bearings. — 1902. 

International  Burglar  Immunity  Co. 
Electric  Protective  Devices. — 1905. 

JoNRs,  Frank  Morton;  Hepburn,  J.  S. ;  and  St.  John,  E.  Q. 

"  Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of   the 
Sarraceniacea?  "  (Paper). — 1921. 

Kidde,  Walter,  and  Company. 

Improved  System  of  Detecting  and  Extinguishing  Marine  Fires. — 1922. 
Kinney,  R.  D. 

Internal  Fired  Water  Tube  Boiler. — 1899. 

Lance,  W.  L. 

Utilizing  Oil  Cloth  Waste.— 1888. 
Land,  S. 

Sash  Cord  Fastener. — 1886. 
La  N DAT,  David,  and  Parr,  Percy  H. 

"A  New  Theory  of  Plate  Springs"   (Paper). — 1920. 

McChesney,  R. 

Improvements  in  T- Squares. — 1893. 
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oertifioate  of  merit  awards 

MacDonald,  Thomas  H. 

Apparatus  for  Recording  Sound. — 1900. 
McIntyre  Company. 

Electric  Wire. — 1893. 
McLauthlin,  Martin  B.,  and  Taylor,  George. 

Household  Garbage  Carbonizcr. — 1895. 
Maxon,  Harry  R. 

Prc-mix  Burner. — 1923. 
Mendenhall,  Charles  £. 

"Aeronautic  Instruments"  (Paper). — 1922. 

Naber,  H.  a. 

Gas  Voltameter. — 1895. 
National  Nutrient  Company. 

Nutrium,  a  New  Food  Product. — 1902. 
NeU MEYER,  H.  F. 

Spray  Nozzle. — 1895. 
NouY,  P.  Lecomte  du. 

Surface  Tension  Apparatus. — 1923. 

Parr,  Percy  H.,  and  Landau,  David. 

"A  New  Theory  of  Plate  Springs"  (Paper). — 1920. 
Parvin,  A.  B. 

Tele-photo  Lens. — 1895. 
Phelps,  W.  J. 

Hylo- Incandescent  Lamp. — 1903. 
PiCH,  Friedrich. 

Cast  Iron  Brazing. — 1903. 
Pitney,  Arthur  H. 

Postage  Meter. — 1922. 
Prouty,  Theodore  C.  and  Willis  O. 

Chronometric  Tachometer. — 1925. 

Reagan,  James. 

Improved  Grates. — 1900. 
RiDGWAY,  E.  B. 

Steam  Hydraulic  Elevator. — 1914. 
RiNN,  J.  J. 

Tent  Fastening. — 1904. 
Robinson,  Cyrus  R. 

Improved  Fire  Nozzle. — 1905. 
Rolin,  CharUes  W. 

Adjustable  and  Interchangeable  Grate. — 1918. 
Rowland,  L.  G. 

Automatic  Safety  Device  for  Electric  Circuits. — 1897. 

Sadtler,  J.  P.  B. 

Water  Heater  for  Range  Boilers. — 1900. 
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CERTIFICATE  OF  MEDAL  AWARDS 
SCHENCK,   W.    T.    Y. 

Improved  Hose  Reels. — 1893. 
Sheaf,  Philip  A. 

Circle  Drawing  Attachment  for  Microscopes. — 1916. 
Simpson,  W.  L. 

Steam  Separator. — 1894. 
Stein,  F.  J. 

An  Improved  and  Simplified  System  of  Pitman  Phonography. — 1904. 
Steinmetz,  C.  p.;  Dempster,  J.  T.  H. ;  Fleming,  Richard;  and  General 
Electric  Company. 

Magnetite  Lamp. — 1908. 
St.  John,  E.  Q.  ;  Hepburn,  J.  S. ;  and  Jones,  F.  M. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of   the 

Sarraceniaceae "  (Paper). — 1921. 
Sweetland,  Ernest  J. 

Metallic  Filter  Cloth. — 1918. 
Swett  and  Lewis  Company. 

Static  Machine  for  X-Ray  Apparatus. — 1899. 

Taylor,  George,  and  McLauthlin,  Martin  B. 

Household  Garbage  Carbonizcr. — 1895. 
Taylor,  Warren  H.,  and  Blount,  Eugene  I. 

Door  Check. — 1902. 
Tuckfield,  C.  B. 

Stove  Pipe  Anchor. — 1896. 

Vanier,  G.  p. 

Potash  Bulb. — 1914. 

Warden,  J.  T. 

Improved  Drawing  Board. — 1893. 
Weber,  George  and  William. 

Speaking  Attachment  for  Telephone. — 1894. 
Whinery,  Samuel  Brent. 

Improved    Method   of    Blueprinting. — 1902. 
White,  E.  M. 

Chimney  for  Incandescent  Lamp. — 1898. 
Wickersham,  W. 

Printers'  Quoin. — 1894. 
Wilkes,  M. 

Automatic  Cut-oflF  for  Slide  Valve  Engines. — 1889. 
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Non-resident  members  shall  be  those  members  who  reside  permanently 
at  a  distance  of  not  less  than  twenty-five  miles  from  Philadelphia  and  who 
shall  pay  annual  dues  of  five  dollars.  They  shall  also  pay  an  initiation  fee  of 
dye  dollars. 

Student  members  shall  be  over  sixteen  and  under  twenty-two  years  of 
age.  They  shall  pay  annual  dues  of  three  dollars  if  they  do  not  receive  the 
Journal  of  the  Institute,  and  six  dollars  if  they  do  receive  the  Journal.  The 
term  of  student  members  shall  be  limited  by  the  age  of  twenty-two  years,  after 
which  time  they  shall  be  eligible  for  transfer  to  the  other  types  of  membership 
upon  the  payment  of  the  appropriate  fee  or  dues. 

Privileges:  All  members,  of  whatever  class,  are  entitled  to  participate  in 
the  meetings  of  the  Institute,  in  the  use  of  the  Library,  to  receive  tickets  for 
the  lectures  and  to  receive  monthly  one  copy  of  the  Journal  of  the  Institute, 
except  that  student  members,  and  honorary  and  corresponding  members,  shall 
not  have  the  right  to  vote,  nor  to  hold  office,  and  student  members  paying  the 
three  dollars  annual  dues  shall  not  receive  the  Journal  of  the  Institute. 

Resignations  must  be  made  in  writing,  and  dues  must  be  paid  to  the  date 
of  resignation. 

Membership  Badges. — Pin  or  button  form,  may  be  purchased  from  the 
Controller  for  One  Dollar.  All  badges  are  numbered  and  the  owner's  name 
and  number  recorded. 

For  further  information  and  membership  application  blanks  address  the 
Secretary  of  the  Institute. 


MEETINGS  AND  LECTURES 
1925-1926 

Wednesday,  October  21.  Prof.  E.  G.  Conklin,  Professor  of  Biology,  Princeton 
University,  Past  President  American  Biological  Society,  "  Why  Teach 
Evolution  ?  " 

Thursday,  October  29.  Prof.  George  E.  Beggs,  Professor  of  Civil  Engineer- 
ing, Princeton  University,  "  Practical  Demonstration  of  the  Mechanical 
Method  for  Solving  Indeterminate  Structures." 

Thursday,  November  5.  Lieutenant  Commander  Marion  Eppley,  U.  S.  N.  R.  P., 
Founder,  Eppley  Scientific  Laboratory,  Newport,  R.  L,  *'  Standard  Elec- 
trical Cells." 

Thursday,  November  12.  Prof.  Charles  B.  Bazzoni,  Professor  of  Experi- 
mental Physics,  University  of  Pennsylvania,  **  Ultra-micrometers  and  Other 
Applications  of  Vacuum  Tube  Circuits." 

Wednesday,  November  18.  Prof.  E.  W.  Brown,  Professor  of  Astronomy,  Yale 
University,  "  The  Recent  Solar  Eclipse  and  Its  Results." 

Thursday,  December  3.  Dr.  E.  F.  Northrup,  Inventor  and  Scientific  Head  of 
the  Ajax  Electrothermic  Corporation,  "  Electric  Induction  Furnace 
Working." 

Thursday,  December  10.  Dr.  Walter  Van  B.  Roberts,  Consulting  Engineer, 
The  Radio  Corporation  of  America,  *'  Recent  Developments  in  Radio 
Theory." 

Wednesday,  December  16.  Prof.  R.  W.  Wood,  Professor  of  Experimental 
Physics,  Johns  Hopkins  University,  "  Optical  Excitation  of  Metallic 
Spectra." 

Thursday,  January  7.  Mr.  John  Lyle  Harrington,  C.E.,  Consulting  Engineer, 
Kansas  City,  Mo.,  Past  President  of  the  American  Society  of  Mechanical 
Engineers,  "  Movable  Bridges." 

Thursday,  January  14.  Dr.  Stuart  C.  Dodd,  Professor  of  Psychology,  Prince- 
ton University,  *'  Applications  and  Mechanical  Calculation  of  Correlation 
Coefiicients." 

Wednesday,  January  20.  Dr.  C.  E.  K.  Mees,  Director,  The  Research  Labora- 
tories, Eastman  Kodak  Company,  "  The  Color  Sensitivity  of  Photogfraphic 
Materials." 

Thursday,  January  28.  Dr.  Chas.  H.  Mayo,  The  Mayo  Clinic,  Rochester,  Minn., 
"Light  and  Health." 

Thursday,  February  4.  Dr.  Louis  C.  Loewenstein,  Consulting  Electrical  Engi- 
neer, "  Latest  and  Future  Development  in  Power  Generation." 

Thursday,  February  11.  Dr.  E.  W.  Smith,  Factory  Engineeer,  Electric  Storage 
Battery  Company,  **  Storage  Batteries." 

Wednesday,  February  17.  Prof.  Theodore  Lyman,  Jefferson  Physical  Labora- 
tory, Harvard  University,  **  Radiations." 
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Thursday,  February  25.  Prof.  Malcolm  MacLaren,  Chairman,  Department  of 

Electrical  Engineering,  Princeton  University,  "  The  Interpole  Motor :   Its 

Theory  and  Development." 
Thursday,  March  4.    Joint  Meeting,  Philadelphia  Branch,  American   Society 

of  Civil  Engineers,  and  The  Franklin  Institute,  "  The  Delaware  Bridge  " — 

"  The  Erection  of  the  Suspended  Structure,"  R.  G.  Cone ;  "  The  Cable 

Calculations,"  G.  M.  Rapp;   "The  Construction  of  the  Cables,"   H.   D. 

Robinson;  Engineers,  Delaware  River  Bridge  Joint  Commission. 
Thursday,  March  11.     Prof.  W.  Chattin  Wetherill,  Department  of  Commerce, 

Washington,  D.  C,  Department  of  Mechanical  Engineeering,  University  of 

Pennsylvania,  "  Elimination  of  Waste  in  Industry." 
Wednesday,  March  17.    Colonel  E.  L.  Jones,  Director,  United  States  Coast  and 

Geodetic  Survey,  Washington,  D.  C,  "  Science  and  the  Earthquake  Peril." 
Thursday,  March  25.    Dr.  T.  G.  Delbridge,  Supervisor,  Process  Division,  The 

Atlantic  Refining  Company,  "  The  Cracking  of  Petroleum." 
Thursday,   April    i.    Mr.   W.   A.   Bentley,   Jericho,   Vt.,   "  Marvels   of    Snow 

Flakes  and  Water  Forms." 
Thursday,  April  8.     Prof.  H.  F.  Moore,  Material  Testing  Laboratory,  Univer- 
sity of  Illinois,  "  Fatigue  Phenomena  in  Metals." 
Thursday,    April    15.    Dr.    Herbert    H.    Kimball,    Weather    Bureau,    United 

States    Department    of    Agriculture,     "  Solar    Radiation    and    Weather 

Forecasting." 
Wednesday,  April  21.    Dr.  L.  W.  McKeehan,  Bell  Telephone  Laboratories,  Inc., 

**  Diamagnetism." 
Thursday,  April  29.     Mr.   S.  T.   Williams,   Chief   Engineer,   Victor   Talking 

Machine  Company,  "  The  Recent  Development  in  the  Production  of  Sound." 

BARTOL   RESEARCH  FOUNDATION   LECTURES 

LECTURES  BY  DR.  E.  O.  HULBURT 

NAVAL    RESEARCH    LABORATORY,    WASHINGTON,    D.    C,    ON    MARCH    9,    12    AND    I7, 

1926,  AT  FOUR  o'clock,  P.M. 

Tuesday,    March   9—"  The    Kennelly-Heaviside   Layer   and    Radio    Wave 
Propagation." 

A  quantitative  theory,  giving  a  clear  picture  of  the  manner  of  the  passage 
of  radio  waves  over  the  surface  of  the  earth,  has  resulted  from  the  recognition 
and  measurement  of  the  "  skip  distance  "  for  radio  waves  below  40  metres  in 
length.  The  electrons  of  the  upper  atmosphere,  known  as  the  Kennelly- 
Heaviside  Layer,  activated  by  the  earth's  magnetic  field,  play  a  crucial  role. 
The  shorter  waves  are  propagated  long  distances  by  refraction  in  the  layer  and 
reflection  at  the  ground,  not  by  earth-bound  waves,  reaching  heights  of  about 
100  miles.  At  this  height  there  are  10*  electrons  per  c.c.  The  theory  explains 
many  complex  phenomena  of  fading,  directional  variation,  and  reception  with 
vertical  and  horizontal  Hertz  antennae.  It  predicts  that  waves  below  14  metres 
cannot  be  used  efficiently  for  long-distance  terrestrial  communications,  but  offer 
a  possibility  of  interplanetary  communication. 
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WEBSTER,  ALBERT  L.,  Consulting  Sanitary  Engineer.  112  E.  40Ih  Street.  New  York  City. 
New  York. 

WEBSTER.  GEORGE  S.,  Civil  Engineer,  4900  Peno  Street.  Frankford.  Philadelphia.  Pean- 

WEBsFehTwM.  R..  Consulting  and  Inspecting  Engineer.  3818  Chestnut  Street.  Philadelphia, 
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Kesearcn.  Pitlsburah.  Pennsylvania. 
WEINBERG,  SOLOMON,  Chemical  Engineer,  Research  Laboratory.  IM7  Afcb  Street,  and  for 
mail.  1913  Arch  Street.  Philsdelphia.  Pennsylvania. 
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in  Building.  Philadelphia.  Pennirl- 
er  Buck  and  Panmure  Roadi.  Haver- 
ontgoRiery  Avenue.  Ardmore,  Penn- 
::ompaav.  4th  Street  aad  Glenvood 


VKIOHT,  STDHBT  L.,  Jr.,  Cbcmiit,  Fcnnsvlvsaia  Hospital.  Sth  and  Spruce  Streeta.  Phila- 
delphia, PcnnsylVHiiia.  and  tot  mail.  Gieeac  Street  and  School  Houae  Lane.  German- 
town.  Philadelphia.  Penniylvania. 

WRIGHT,  WIKTHKOP  EL,  Prafeiior  of  Physics.  Swarthmore  College,  and  for  mail.  4  Whittier 
Place,  SwBithmore.  Pennsvlvania. 

WYATT,  lAHES  H.,  Electrical  Engineer.  Cutter  Elei-tric  and  Manulacturing  Company. 
l«h  and  Hamlllqp  StrcM..  PhilBdrlphia.  PrnnaylvaTiin. 

WTATT,  J.  R.,  The  Ajax  Metal  Company.  Frankford  Avenue  and  Richmond  Street.  Phila- 
delphia, Pennsylvania. 

WTETH.P.  H.,  5629  North  12th  Street.  Philadelphia.  Pennsylvania. 

WYLS,  BRUCE,  Reading  Company.  Reading  Terminal.  Philadelphia,  Pennsylvania. 

YARNALL,  D.  ROBERT,  Mechanical  Engineer.  Chesmm  Hill.  Philadelphia.  Pennsylvania. 

YEOHANS,  LDCIEN  1.,  Industrial  Engineer.  Prt-sident.  Lucien  I.  Yeomans.  Incorporated. 
53  West  Jackson  Boulevard.  Chicago.  Illinois. 

YORK.  H.  W.,  Consulting  Engineer.  110  Bioadway.  New  York  City.  New  York. 

YORKR,  GEORGE  M^  fingineer.  19S  Broadway.  New  York  City.  New  York. 

YOUNG,  J.  BERTRAM,   Chemist.   Philadelphia  and    Reading   Railway   Company.   Reading. 

ZEEMAir"Dr.''plEtKR,  Sladhouderskade  ISg.  Amsterdam.  Holland. 

ZEHNDBR,  CHARLES  H.,  Coal  and  Icon  Merchant.  Room  JOIR,  110  Broadway.  New  York 

City,  New  York. 
ZIEGLER,  GBORGE  W,,  Address  unknown. 

ZIESRL,  EDWARD  L.,  Student.  1411  East  Cumberland  Street.  Philadelphia.  Pennsylvania. 
ZILEN,  VICTOR  W.,  Mechanical  Engineer.  318  Auburn  Avenue.  Buflalo.  New  York. 
ZIMMGRHAKN,  JOHN  E.,  Mechanical  Engineer.  Member  of  Firm.  Day  and  Zinnnermann. 

1600  Walnut  Street.  Philadelphia.  Pennsylvania. 
ZIMMERHAHM,  WILLIAM,   Manufacturer  of   Textiles.    22nd   Street  and   Lehigh    Avenue, 

and  for  mill.  1S12  West  Allegheny  Avenue.  Philadelphia.  Pennsylvania. 
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Peter  H.  Murphy. 
John    E.    Nethery. 
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0.  A.   Turner. 
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San  Diego 

Stone,  John  Stone. 
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San  Francisco 
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Quinn,  C.  H. 

Santa  Barbara 

Cooper,    Henry. 
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Alsberg,    Carl   L. 

Stockton 

Kitftler,   S.    S 

COLORADO 

Colorado    Springs 

Hawkins,  R.  J.  D. 

CONNECTICUT 

Bridgeport 

Bert,  M.  0. 

Cheshire 

Bassett,  W.  H. 


Hartford 

Rice,  Charles  D. 
Yeeder,   Curtis  H. 

New  Haven 

Barth,   Carl  O. 
Johnston,  John. 
Sargent,    Henry   B. 
Swann,    W.    F.    G. 

Stamford 

Getman,   Frederick   H. 

Waterbury 

Thompson,   Hugh  L. 

DELAWARE 

Bellevue 

Sellers,    Richard. 
Sellers,  Mrs.   William. 

Edgemoor 

Sellers,  William  F. 
Henry  Clay 

Tanberg,    Arthur   P. 

Newark 

Townend,  R.  V. 

Newport 

Berg,    Holger,    V. 
Kreha,   A.    S. 
Krebs,    H.   J. 

IVilminatoH 

Ashbrook,   Donald    S. 
Bancroft,  John. 
Bancroft,  Joseph. 
Blatz,   Frederick    J. 
Bolton,   Elmer  K. 
Canby,  H.   M. 
Chambers,  A.  D. 
Coppage,  B.  Denver. 
Coppage,   George  L. 
Du  Pont,  Pierre   S. 
Du  Pont,  Irenee. 
Glover,   Rolfe   E.,   Jr. 
MacGregor,  Frank  S. 
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Reese,    Charles   L. 
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Van  Trump,  S.  N, 
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Washington 

Alien,  James. 
Austin,    Louis    W. 
Berliner,   Emile. 
Capps,   W.   L. 
Clark,  Edward  B. 
Coyle,   George  L. 
Cushman,  Allerton  S. 
Dav,  Artiiur   L. 
Delano,  Frederick  A. 
Ettinger,  R.  L. 
Humphreys,  W.   J. 
Jenkins,   C.   Francis. 
Jodidi,  Samuel  L. 
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Kunsman,  Oharlef  H. 
Lewis,  George  W. 
Lloyd,    Morton   O. 
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Moore,   David  Pelton. 
Nutting,   P.   G. 
Perilling,  John  J. 
Rothermel,  Jolm  J. 
Sands,  B.  W. 
Spencer,  H.  B. 
Squier,  Oeoi^  Owen. 
Stanford,   H.    R. 
Stokley,   James. 
Taylor,  D.  W. 
Wiley,    H.    W. 

FLORIDA 

Daytona  Beach 

Drake,   Lewis   Marvin. 

JacknonviUe 

Fleminjr.    Francis    P. 
Gibbs,   £.   L. 

LakeUmd 

Sargent,  O.  E. 

Miami 

Sulzner,  O.   F. 

Punta  Qorda 

Price,   Max  Charles. 

GEORGIA 

Augusta 

Bates,  Onward. 

Atlanta 

Adsit,    Charles   O. 
Bennett,   C.    E. 
Warwick,    J.    F. 

Decatur 

Howson,   Emily  E. 

ILLINOIS 
Chicago 

Becker,   Irwin  A. 
Billow,  C.  O. 
Converse,  W.  A. 
Duncan,  J.  S. 
Eason,  John  Stuart. 
Egloff,    Gustav. 
Elmendorf,    Arm  in. 
Fdton,    Samuel    M. 
Fergriison,   Louis   A. 
Gibbs,   Webb  L. 
Gilchrist,  John  F. 
Gudeman,    Edward. 
Hoskins,   WiUiam. 
Insull,    Samuel. 
Jones,    W.    Clyde. 
Lathrop,   Elbert   C. 
Lyman,    James. 
McOormack,   H. 
Michelson,    A.    A. 
Monroe,  W.  S. 
Neiler,    Samuel   G. 
Nordhaus,  C.  H. 
Otis,   Spencer. 
Pearson,  Frederick    J. 
Purcell,    John. 
Ritter,    Louis   E. 
Spitzglass,   J.    M. 
Uhner,    Carl    D. 
Van  Deventer,  Christopher. 
Widdicombe,    R.    A. 
Yeomnns,  Lucien  1. 
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Chamberlain,  0.  E. 
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Carter,    Edward   C. 
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Krana,  F.  W. 
Sabine,  Paul  E. 

Oak  Park 

Parrish,    T.    R. 

RiverHds 

SiUcox,    L.    K. 

Urbana 

Parr,   S.   W. 

Wheaton 

Finley,  W.   H. 

INDIANA 
Cannertville 

Wilkin,   John    T. 

Fort  Wayne 

Denig,   Fred. 

Indianapolit 

Ferguson,    John. 
Spencer,    Th(Hnas. 

Lafayette 

Duncan,  Thomas. 

La  Porte 

Ballentine,   William  I. 

IOWA 
Iowa  City 

Bartow,    Edward. 

KENTUCKY 
Trappist 

Biddle,    James    C,    Jr. 

LOUISIANA 
Shreveport 

Maialish,   Israel. 

MAINE 
Rumford 

Mixer,    Charles  A. 

MARYLAND 

Baltimore 

Ames,    Joseph    S. 
Atiee,    Walter. 
Blackburn,   Arthur. 
Bloede,  V.  G. 
Claghorn,   Clarence  R. 
Eberle.  E.  G. 
Emerson,    G.    H. 
Warner,  Fred.    H. 
Wagner,  Herbert  A. 
WiUis,  M.   R. 
Wilson,    John    S. 
Wood,  F.  W. 

Bel  Air 

Williams,   S.   A. 

Berwyn 

Budd,  Van  Wyck. 

Centreville 

Tilghman,  B.  C. 

Cumberland 

McKaig.  W.  Wallace. 

Dunkirk 

Dashiell,   Benjamin  J. 

Elkton 

Thomson,  F.  Du  Pont 

Riderwood 

Homer,   F.   T. 

MASSACHUSETTS 

Base  River 

Davis,    Charles   Henry. 
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Boston 

Bannister,    J.    0. 
Bryant,  Alice  G. 
Cabot,   Qeorflpe  E. 
Clark,  Frank  Shaw. 
Edgar,    C.    L. 
Harman,  J.   J. 
Lawler,    O.    S. 
Moyer,    J.    A. 
Peterson,  Walter. 
Robb,    Ruasell. 
Talbot,    H.    P. 
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Chaffee,   E.   Leon. 
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Richards,  Theodore  W. 
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Dellenbaugh,    Fred    S. 

Eiut  Templeton 

Greenwood,  T.  T. 

Fall  River 

Ji^iansen,  Emest. 

Lynn 

Coates,    Jesse. 

Pittsfleld 

Peek,   F.    W.,  Jr. 

Swampseott 

Thomson,  Elihu. 

Wakefield 

Skinner,  H.  J. 

Worcester 

SaundofK,  Ivoui*  E. 

MICHIGAN 

Ann  Arbor 

Cooley,   M.   E. 
Bigelow,    S.    L. 
Gomberg,   Moses. 

Birmingham 

Keller,   E.   E. 

Detroit 

Berresford,  A.  W. 
Lawrence,    Russell   E. 
Morrissey,    John    P. 

Iron   River 

Byers,    Isaac   W. 

Midland 

Dow,  Herbert  H. 

MINNESOTA 

Minneapolis 

Hicks,   Thomas   W. 

MISSISSIPPI 

Ocean   Springs 

Guthrie,  Bayard. 

MISSOURI 

Kansas  City 

Oberle,   Alfred. 
Weeks,    Edwin   R. 

St.  Louis 

Caspari,  Charles  E. 
Dempsey,    W.    L. 
(iarrelfi,  W.  L. 
Kinealy,    J.    H. 
Malliiickrodt,  £.,  Jr. 


NEW  HAMPSHIRE 

Chesham 

Lightfoot,  Thomas  M. 

Danbury 

Murdock,  Joseph  B. 

NEW    JERSEY 

Bloomfield 

Shackelford,  B.  E. 

Bloomingdale 

Donald,   William. 

Bridgeton 

Smith,   Oberlin. 

Caldwell 

Potter,   Rowland   S. 

Camden 

Casselman,    William    S. 
Fitts,   J.    Logan. 
Haigi^    O.    D. 
Kerlin,  W.  D. 
Kramer,  D.  F. 
McGowen,   J.,    Jr. 
Ringwalt,   Rowland. 
Sauer,   Frank   H. 

Delaneo 

Perkins,    G.    W. 

Dover 

Canfleld,   Frederick  A. 

Englewood 

Gubelman,    F.    J. 

Elizabeth 

Pope,    Ralph    W. 

Gloucester 

Knoedler,    E.    L. 
Mason,   Sidney. 
Miner,   Harlan   S. 
Ritchie,  Kenneth  M. 

Haddonfield 

Braddock-Rogers,  K. 

Baddon  Heights 

Fernandez,    G.    D. 
Smith,  W.  A. 

Hammonton 

Cbttrell,   James   W. 

Harrison 

Allan,    Andrew,    Jr. 
Howell,   J.    W. 

Hoboken 

Burhom,  Edwin. 
Humphreys,  A.  C. 

Jersey    City 

Holmes,  George  R. 
Ittner,   Martin   Hill. 

Laurel    Springs 

Andreau,    Roland   L. 

Maplewood 

Wilson,  WUliam. 

Merchantville 

Patterson,  Edward  B. 

MiUviUe 

Fumess,   George   W. 
Lewis,  Daniel  O. 

MontcUUr 

Ellis,   Carleton. 
Gesell,    WiUiam   H. 
Loeb,  Leo. 
Potter,  R.  S. 
Steuber,  Henry  J. 

Moorestown 

Middleton,  Albert  a 
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Kaufmann,   H.   M. 
Kennedy,  J.    J. 
Kingsbury,   E.   F. 
Knox,  Henry  Hobart 
Kunz,    George    F. 
Levy,  Max. 
Lewis,  Nathan  E. 
Lieb,  J.  W. 
Lieber,    Hugo. 
Lindenthal,  Gustar. 
Lucas,   Francis  F. 
Lucke,  Charles  E. 
Lynch,  J.  C. 
MacBeth,    Norman. 
McKeehan,  L. 

MacaJpine,   J.   Kenneth   W. 
Mackenzie,   K.   G. 
Mailloux,    O.    O. 
Manker,  F.  W. 
Mayer,    Nelson    B. 
Merriraan,  Thaddpus. 
Mershon,    Ralph   D. 
Metz,    Herman   A. 
Milner,    B.    B. 
Moran,    Daniel    E. 
Muller,  R.  H. 
Murray,  Thomas   E. 
Murray,  William   S. 
Nicholas,  William  H. 
Orrok,    George  A. 
Osboume,   L.   A. 
Parish,    LeGrand. 
Perry,  Robert  S. 
Pope,   Frederick. 
Postlethwaite,    O.    E. 
Ramsey,   George  W. 
Ranger,    Richard    H. 
Rautenstrauch,  Walter. 
Rcber,    Samuel. 
Reno,  Jesse  W. 
Reoch,    Alexander    E. 
Richardson,   Cliarles   E.    * 
Ridgway,    Robert. 
Roller,    Frank    W. 
Rooney,    Frederick   M. 
Rosenbaum,  W.  A. 
Savage,   H.   D. 
Schlafge,  William. 
Sharp,  Clayton  H. 
Smith,    A.    T. 
Smith,  Frank  W. 
Smith,   J.   Waldo. 
Snare,   F. 
Snook,  H.  Clyde. 
Southall.  James  P.  C. 
Spicer,  H.   N. 
Sprague,  Frank  J. 
Sprong.  S.  D. 
Stillwell,  Lewis  B. 
Teeple,    John    E. 
Tikhonovitch,  Benedict. 
Toch,   Maximilian. 
Torchio,   Philip. 
Underwood,   Frederick  D 
Van   Deventer,    H.    R. 
Vreeland,    Frederick    K. 
Waddell,   J.   A.   L. 
Wadleigh,  F.  R. 
Wallerstein,    Leo. 
Webster,  Albert  L. 
Weiss,  J.  M. 
Woodhouse,    Henry. 
Wright,    Boy   V. 
York,   H.   W. 
Yorke,   George  M. 
Zehnder,  Charles  H. 


Niagara  Falls 

Fitjsgerald,  Francis  A.  J. 
Lidbury,  F.  A. 

Port    Wa»hinffton 

MacLcan,  George. 

Roehetter 

Nichols,   E.    B. 
Poser,  M. 
Saegmuller,  O.  N. 

Rye 

Robinson,  Dwight. 
St.    John,    Ancel. 

Scarsdale 

Atwater,  B.  M.,  Jr. 

Schenectady 

Andrews,  W.  S. 
Berg,  Ernst  J. 
Berg,    P.    EskiL 
Capp,  John  A. 
Hoadley,   Anthony  DcH. 
Kellers,  Charles. 
Keith,    C.   P. 
Lichtenberg,  Ch^ter. 
Lovejoy,  J.  R. 
Rice,  E.  W. 

Stevenson,  Alexander  R. 
Stone,   C.   W. 
Trench,   W.   W. 
Vaughen,    F.    O. 
Vogdet,   Francis  B. 

Syraetue 

Fryer,    George    G. 

Tarrytown 

Whyte,  F.  M. 

Troy 

Caird,  James  M. 
Mason,  W.  P. 

Voorheegville 

Horton,  Robert  S. 

Warwick 

Hitchcock,    Fanny   R. 

Yonkers-on-Hudton 
Baekeland,    L.    H. 

NORTH  CAROLINA 
Ardan 

Rumbough,   John   B. 

Akron 

Jones,   Philip  C. 

Cincinnati 

Freeman.   W.  W. 
Lloyd,  John   UrI. 
Muller,    E.    A. 
ViaU,  Ethan. 

Cleveland 

Abbott.   Robert   R. 
Cox,  J.  D. 
I>oane,   Samuel  E. 
Gfrorcr,   A.    H. 
Jefferies,    Zay. 
Karrer,   Enoch. 
Lihme,  I.  P. 
Luckiesh,    M. 
MacBain,   D.    R. 
Getting,  O.  W.  A. 
Smith,   Albert    W. 

Columbtu 

Smith,  Iowa. 
Stout,  Orin  O. 
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Ohxner,    WIU    I. 
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Eppelflhimer,  DanieL 

Worthington 
Fltz,  E.  M. 

OKLAHOMA 
Ponea  City 

Eckhardt,   E.   A. 

OREGON 
Orantn  Past 

Oanby,  WiUiam  W. 

Portland 

Bilyeu,    Thomaa. 
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Trexler,  Harry  O. 
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Palmer,  Walter. 
Shattudc,    John    D. 
Sterenaon,  S.   Price. 
Wetherill,  Robert 
Woodbury,  O.  A. 

Chester  Heights 

Moore,    Horace    E. 

CUarfield 

Graham,  W.  F. 

Coatesville 

Ridgway,  Ellis    B. 
Ridgway,  William  H. 

Collegeville 

Olamer,  P.  J. 
Tymm,  H.  P. 

Conshohoeken 

Wood,  Biddle. 

Cynwyd 

Haupt,  Lewif  M. 
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Bullock,  Charles,  1879-1900 
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Cartwright,  Henry,  1880-1881 
Christie,  James,  1911 
Close,  Charles  S.,  1875-1879 
Cresson,  George  V.,  1898-1903 
Day,  Charles,  1920-1923 
Dodge,  James  Mapes,  1903-1915 
Eglin,  Wm.  C.  L.,  1922-1923 
Ereby,  George,  1867 
Fletcher,  Thomas,  1828-1850,  1852- 

1854 
Forstall,  Walton,  1926- 

Frazer,  John  F.,  1865-1866 

Graff,  Frederick,  1882-1890 


Heyl,  Henry  R.,  i  895-1897 
HowsoN,  Henry,  1904- 
JoNES,  Washington,  1900-1910 
Levy,  Louis  E.,  1916-1919 
Longstreth,  Edward,  1890-1894 
LuKENs,    Isalah,    1824-1825,    1829- 

1846 
Miller,  Abraham,  1847-1854 
Mitchell,  J.  E.,  1 875-1887 
Moore,  Bloomfield  H.,  1869-1876 
Morris,  Henry  G.,  1870-1879 
Rand,  Theodore  D.,  1897-1903 
Rogers,  Fairman,  1864-1866 
Rogers,  Robert  E.,  1868-1874 
Sellers,  Coleman,  i 867-1 869 
Sellers,  Coleman,  Jr.,  1912-1922 
Tatham,  William  P.,  1888-1897 
Towne,  John  H.,  1864-1868 
tutwiler,  c.  c,  1924- 


RECORDIKG  SECRETARIES 

BuLKLEY,  James  H.,  1831-1832  Perot,  William  S.,  1833-1834 

Garrigues,  Isaac  B.,  1830,  1837-1863  Roberts,  Algernon  S.,  1829 

Jones,  Thomas  P.,  1827-1828  Strickland,  William,  1824-1826 

Jones,  Washington,  1864  Trautwine,  John  C,  1835-1836 
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CORRESPONDING  SBCRETARIBS 

Bache,  Alex.  Dallas,  1840-1844  Fraley,  Frederick,  1855-1863 

Bbuggs,  Robert,  1864  Frazer,  John  F.,  1845-1847 

Browne,  Peter  A.,  1824-1827  Hays,  Isaac,  1828-1839 

Cresson,  John  C,  1854  Roberts,  Solomon  W.,  1848-1853 

SBCRBTARIBS 


Christie,  James,  1909 

Hoadley,  George  A.  (Acting),  1917- 

1918,  1924-1925 
Knight,  J.  B.,  1875-1879 
McClenahan,   Howard,   1925- 


Morton,  Henry,  i 865-1870 
NoRRis,  Isaac,  1879-1881 
Owens,  Robert  B.,  1910-1924 
Wahl,  William  H.,  1871-1874,  188^ 
1908 


TREASURERS 


BoRGNER,  Cyrus,  i 908-1920 
Fletcher,  Thomas,  1824-1825 
Fraley,   Frederick,   i  830-1847,   1865- 

1882 
Franklin,  Benjamin,  1920- 
Frazer,  John  F.,  i 848-1864 


Merrick,  Samuel  V.,  1828-1829 
Richardson,  John,   1826-1827 
Sartain,  Samuel,  1883-1906 
Trego,  Charles  B.,  1847 
Wahl,  William  H.,  1907 


ACTUARIES 


Christie,    James,    Feb.   21-June    11, 

1908 
Hamilton,  William,  1828-187 i 
Heyl,  Herbert  L.,  1885-1908 
Holman,  David  S.,  1872-1885 
Jackson,  William  F.,  Jr.,  1924-1925 


Jester,  Simeon  van  T.,  1916-1918 
Larzelere,  James  S.,  1908-1916 
P arris  h,  T.  R.,  1 922-1924 
Robinson,  Louis  C,  1918-1922 
Wahl,  William  H.,  1872 


LIBRARIANS 

HiLTEBRAND,    EmANUAL,    1874-1887  RiGLING,    ALFRED,    1887- 

CONTROLLERS 

Jackson,  William  F.,  Jr.,  1925- 

MANAGERS 


Abbot,  William,  1824-1826 
Adam  son,  William,  1864 
Addicks,  John  E.,  1845- 1850 
Agnew,  John,  1831-1850,  1852-1854 
Alleman,  Gellert,  1918-1923 
Allen,  James,  1845 
Allison,  William  C,  1863 


Archer,  Ellis  S.,  1858-1859 
Bache,  Alex.  Dallas,  1830-1839 
Balch,  Edwin  S.,  190^1912 
Baldwin,  Matthias  W.,  1827-1854 
Banes,  Charles  H.,  1877-1885,  1887- 

1895 
Barker,  George  F.,  1874-1875 
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Barnes,  James,  1925- 
Barras,  Joseph  J.,  1851-1860 
Bartol,  Barnabas  H.,  1863-1865 
Bartol,  Henry  W.,  1870-1878 
Baugh,  Daniel,  1900-1902 
Baugh,  Harman,  1855 
Beale,  Joseph,  1827 
Beardsley,  Arthur,  1894-1902 
Beck,  Paul,  Jr.,  1824-1825 
Bement,  Clarence  S.,  1871 
Bement,  William  B.,  1866-1870 
Benzon,  George  H.,  Jr.,  1925- 
Bergner,  Theodore,  1870-1875 
Betts.  William  C,  1844 
BiDDLE,  Clement  C,  1824 
Bilgram,  Hugo,  1885-1890 
BiRKBECK,  John,  1869-1871 
Birkinbine,  Henry  P.  M.,  1851-1856 
BiRKiNBiNE,  John,  1907-1915 
Bolton,  James  M.,  1830 
BoNiNE,  Charles  E.,  1921- 
Borgner,  Cyrus,  1903-1907 
Bos  WELL,  William  L.,  1896-1898 
Bower,  Henry,  1891-1896 
Briggs,  Robert,   1867-1873 
Brock,  Robert  C.  H.,  1901-1906 
Brolasky,  Henry  C,  1897-1902 
Bryson,  James  H.,  1857-1863 
Bi'DD,  Edward  G.,  1927- 
Bulkley,  James  H.,  1830,  1833-1841 
BuLix)CK,  Charles,  i 868-1878 
Burnham,  George,  1878 
Burtis,  Aaron  H.,  1845 
Carr,  William  H.,  1837-1845 
Cartwright,  Henry,  1865-1879 
Chabot,  Cyprien,   1877-1889 
Chambers,  Cyrus,  Jr.,  1876-1890 
Chambers,  Francis  T.,  1913- 
Chase,  Pliny  E.,  1864-1886 


MANAGERS— (Contiiiaed) 

Chesterman,  Francis  J.,  1926 
Christie,  James,   1897-1908 
Clamer,  G.  H.,  1917- 
Clark,  Theobald  P.,  1917- 
Clark,  Walton,  1903-1906,  1924- 
Clarke,  James,  1824-1826 
Close,  Charles  S.,  1865-1874 
Cloud,  Joseph,  1824 
CoDMAN,  John  E.,  1892-1894 
Collins,  Isaac,  1828 
Conard,  Thomas  P.,  1894-1908 
Conarroe,  George  W.,  1851-1863 
Cooper,  John  H.,  1870-1873 
Copper,  John  C,  185 i 
Cornelius,  Robert,  1855- 1863 
Cornelius,  Robert  C,  1866-1868 
Cramp,  Charles  H.,  1864-1867,  1875, 

1895-1897 
Cresson,  George  V.,  1886-1897 
Cresson,  John  C,  1835-1853 
Cresson,  Wiluam  P.,  1848-1849 
Darrach,  Charles  G.,  1894-1896 
Day,  Charles,  1908-1919,  1924- 
Divine,  Wiluam,  1864 
Dodge,  James  Mapes,  1896-1903 
Dodge,  Kern,  1916-1920 
Donaldson,  Joseph,  1825 
Dougherty,  James,  1858-1861 
Draper,  Edmund,  1847-1850 
Dreer,  Ferdinand  J.,  1862 
Drown,  William  A.,  1861-1863 
Du  Bois,  William  L.,  1880-1882 
DuRFEE,  William  F.,  1872-1873 
Eastwick,  Andrew  M.,  1836-1844 
Eastwick,  Edward  P.,  1859-1860 
Ebert,  Morris,  190&-1911 
Eckert,  Ge(»ge  M.,  1852-1854 
Eglin,  Wm.  C.  L.,  1908-1922 
EiSENHUT,  John  D.,  1824-1825 
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MANAGERS— (Continned) 


Eldridge,  G.  Morgan,  1885-1890 
Ellis,  James  P.,  1848-1851 
Emerson,  G.,  1828 
Ereby,  George,  1854-1866 
Evans,  Owen,  1844-1857 
Ferguson,  Alexander,  i 831- 184 i 
Fletcher,  Thomas,  1826-1827 
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THE  INSTITUTE'S  ACTIVITIES 

The  Franklin  Institute  was  organized  in  the  year  1824  to  meet  a 
demand  in  America  for  an  Institution  similar  to  that  founded  by  Count 
Rum  ford  in  London  in  1799.  The  founders  intended  it  not  only  as  an 
appropriate  memorial  to  the  name  of  Franklin,  but  as  a  means  of  continuing 
for  all  time  a  work  which  throughout  his  long  life  he  perhaps  regarded  as 
his  best,  namely,  the  discovery  of  physical  and  natural  laws  and  their  appli- 
cation to  increase  the  well-being  and  comfort  of  mankind. 

The  Hall  of  the  Institute  is  located  on  the  east  side  of  Seventh  Street, 
between  Market  and  Chestnut  Streets,  and  was  built  from  plans  furnished 
by  John  Haviland,  architect.  The  corner-stone  was  laid  with  appropriate 
Masonic  and  other  ceremonies,  on  the  eighth  day  of  June,  1825,  at  noon.  The 
funds  for  the  purchase  of  the  lot  and  the  erection  of  the  building  were 
provided  by  the  issue  of  a  building  loan,  which  was  freely  taken  by  members 
and  friends  of  the  enterprise,  and  has  long  since  been  repaid.  The  building 
was  completed,  and  the  Institute  took  possession  of  all  except  the  second 
floor  (which  was  occupied  by  the  United  States  Courts  until  1830)  in  1826. 
Upon  the  first  floor  are  located  the  lecture-room  (capable  of  accommodating 
about  300),  and  laboratories  and  offices.  The  second  floor  is  occupied  by  the 
library,  to  which  special  attention  is  paid  elsewhere. 

THE  LIBRARY 

The  plan  of  the  founders  contemplated  "the  formation  of  a  library  of 
books  relating  to  science  and  the  useful  arts,  and  the  opening  of  a 
reading-room " ;  and,  accordingly,  in  1827,  the  first  Committee  on  Library 
was  appointed. 

The  books  forming  the  nucleus  of  the  library  were  stored  in  the  residence 
of  a  member  of  the  committee  until  early  in  the  year  1829,  when  the  first 
reading-room  was  opened.  During  the  next  year  a  special  committee  of  twenty 
issued  an  appeal  for  books  and  contributions  of  money  in  aid  of  the  library. 

The  founding  of  the  Journal,  in  1826,  by  opening  the  way  to  the  estab- 
lishment of  exchange  relations  with  other  societies  and  with  the  leading 
magazines  and  periodicals  devoted  to  science  and  the  useful  arts,  proved  an 
invaluable  help  in  promoting  its  growth,  and  thus,  early,  gave  to  the  library 
the  distinctive  character  which  it  has  since  maintained.  From  the  nucleus 
formed  by  this  useful  agency  has  grown  a  reference  library  of  scientific 
literature,  in  some  branches  unique,  and,  in  extent  and  completeness,  second 
to  none  in  the  United  States,  embracing  the  publications  of  the  principal 
scientific  and  technical  societies  of  the  world,  and  the  leading  periodicals 
devoted  to  science  and  the  arts. 

Several  of  the  foreign  governments  have  deposited  with  the  library  com- 
plete sets  of  their  patent  office  publications.  There  are  on  the  shelves  for 
reference  flies  of  the  speciflcations  of  the  patent  office  of  Great  Britain  since 
the  year  16 17,  of  Switzerland  since  1888,  of  the  United  States  since  1790. 
The  speciflcations  of  French  patents  1791  to  1900  and  abstracts  of  the  patents 
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granted  by  Germany,  Russia,  Canada,  Australia,  Hungary  and  Austria  can 
also  be  consulted. 

The  library  is  annually  enriched,  also,  by  the  gift  of  numerous  technical 
publications  of  a  miscellaneous  character  from  foreign  governments,  and  from 
states  and  municipal  authorities  and  corporations.  These  embrace  publications 
relating  to  public  works;  official  reports  relating  to  geology,  the  mining  and 
metallurgical  industries,  agriculture,  public  health,  municipal  engineering ;  reports 
of  railway  and  other  transportation  companies,  manufacturing  corporations,  etc 

For  many  years  it  has  been  the  policy  of  this  committee  to  increase  the 
value  of  the  collection  as  a  library  of  reference,  and  to  this  end  it  has  devoted 
systematic  efforts  to  the  task  of  completing  the  files  of  its  important  serial 
publications.  In  this  work,  the  committee,  with  the  substantial  assistance  of 
several  liberal  contributions  of  money  from  generous  friends  of  the  Institute, 
has  been  notably  successful. 

At  the  present  time  the  collection  consists  of  85,200  volumes  and  25,600 
pamphlets. 

To  inventors  and  manufacturers  seeking  for  information  respecting  the 
state  of  the  arts  and  manufactures,  the  extensive  collection  of  patent  literature 
which  the  library  places  at  their  disposal  is  indispensable,  and  the  library  is 
constantly  resorted  to  by  attorneys  and  their  clients  for  the  purpose  of 
consulting  these  volumes;  while,  to  the  professional  man  and  the  student,  the 
scientific  and  technical  serials  in  which  the  library  is  so  rich  are  no  less  indis> 
pensable  as  an  aid  in  pursuing  the  investigations. 

The  library  is  open  daily  from  9  o'clock  a.m.,  until  5  o'clock  p.m.,  Saturdays 
twelve  o'clock  noon.    The  Institute  is  closed  on  all  state  and  national  holidays. 

THE  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

A  branch  of  the  Institute's  work,  which,  perhaps,  more  obviously  than 
any  other,  illustrates  the  spirit  which  animated  the  founders,  and  which  their 
successors  have  worthily  perpetuated  and  striven  to  improve  and  extend,  is 
that  which  is  now  conducted  by  the  Committee  on  Science  and  the  Arts. 

One  of  the  things  that  was,  apparently,  uppermost  in  the  thoughts  of  the 
founders,  was  the  need — as  urgent  then  as  to-day — felt  by  inventors  and  dis- 
coverers, of  some  competent,  trustworthy  and  impartial  body,  to  whom  they 
could  safely  appeal  for  advice,  and  on  whose  judgment  they  could  confidently 
rely  for  an  opinion  as  to  the  usefulness  of  their  inventions  and  discoveries. 

One  of  the  first  acts  of  the  Board  of  Managers  was  to  appoint  a  Board 
of  Examiners,  whose  duty  it  was  to  examine  and  make  report  upon  all  new 
and  useful  machines,  inventions  and  discoveries  submitted  to  them.  Subse- 
quently the  name  of  the  Board  of  Examiners  was  changed  to  the  "  Com- 
mittee on  Inventions." 

This  organization  continued  in  existence  until  the  year  1834,  when,  by  act 
of  the  Institute,  it  was  abolished,  and  in  its  place  there  was  established  the 
"  Committee  on  Science  and  the  Arts,"  with  enlarged  powers  and  a  wider  field 
of  labor.  As  originally  constituted,  membership  in  this  committee  was  open 
to  all  members  of  the  Institute  in  good  standing  who  chose  to  enroll  their 
names,  and  who  by  thus  voluntarily  associating  themselves  with  the  committee, 
pledged  themselves  to  perform  the  duties  assigned  to  them. 
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Under  this  form  of  organization  the  committee  continued  for  more  than 
fifty  years,  and  its  usefulness  during  this  long  period  is  attested  by  its 
records,  containing  the  results  of  the  examination  of  a  great  number  of 
inventions,  and  of  its  investigations  of  many  subjects  of  importance  entrusted 
to  it  by  the  Institute. 

In  the  year  1886,  the  Institute  adopted  an  amendment  to  its  by-laws,  by 
which  this  committee  was  reorganized  on  an  elective  basis,  thus  abolishing 
the  plan  of  voluntary  association  which  had  heretofore  been  a  distinguishing 
feature.  By  this  amendment  the  Institute  established  a  Committee  on  Science 
and  the  Arts,  to  be  composed  of  forty-five  members  of  the  Institute,  to  be 
chosen  at  the  annual  election  (fifteen  each  year),  and  "who  shall  pledge  them- 
selves by  their  acceptance  of  membership  to  perform  such  duties  as  may  devolve 
upon  them,  and  to  sustain  by  their  labors  the  scientific  character  of  the  Institute." 

Some  years  later  the  membership  of  the  committee  was  increased  from 
forty-five  to  sixty  and  by  a  provision  recently  adopted  the  members  are  elected 
by  the  Board  of  Managers,  twenty  each  year. 

During  the  past  twenty-five  years  the  committee  has  investigated  nearly 
1000  discoveries,  processes,  and  inventions. 

THE  JOURNAL 

The  publication  of  a  journal  for  the  diffusion  of  knowledge  on  all  subjects 
connected  with  science  and  the  useful  arts,  was  embraced  in  the  plan  of  the 
founders,  and  was  undertaken  shortly  after  the  organization  had  been  effected. 
This  publication  has  been  continued  without  interruption  to  the  present  time, 
and  has  proved  most  useful,  not  only  in  directly  promoting  the  aims  and 
objects  of  the  Institute,  but  also  in  extending  the  sphere  of  its  influence 
beyond  the  limits  of  its  local  habitation. 

The  first  step  to  secure  a  publication  was  taken  by  the  Institute  as  early 
as  1825,  when,  by  arrangement  with  C.  S.  Williams,  publisher,  a  magazine 
bearing  the  title  The  American  Mechanics*  Magazine,  and  which  had  been 
founded  by  him  in  New  York  at  the  beginning  of  that  year,  was  acquired  by 
Dr.  Thomas  P.  Jones,  who  had  recently  been  elected  professor  of  mechanics 
in  The  Franklin  Institute.  At  the  outset  the  responsibility  of  this  venture 
appears  to  have  been  assumed  by  Doctor  Jones,  after  he  had  received  assurances 
of  active  cooperation  and  support  from  the  members  of  the  Institute,  who 
were  warmly  interested  in  its  success. 

The  prospectus  of  the  new  publication,  which  was  issued  August  i,  1825, 
announced  the  fact  that  "  shortly  will  be  published 
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AND 

MECHANICS'  MAGAZINE, 
Under  the  Patronage  of 

THE  Franklin  Institute,  of  the  State  of  Pennsylvania,  for  the  promotion  of  thb 
Mechanic  Arts,  Edited  by  Dr.  Thomas  P.  Jones.  Professor  of 

Mechanics  in  the  Institute." 

The  object  of  The  Franklin  Journal,  as  defined  in  the  prospectus,  was, 
*'  to  diffuse  information  on  every  subject  connected  with  useful  arts." 
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In  the  prospectus  of  The  Franklin  Journal  attention  is  called  to  the  fact 
that  it  was  intended  to  give  a  list  of  patented  inventions,  with  remarks  upon 
their  utility  and  originality.  This  proposition  was  literally  maintained  and 
continued  as  a  prominent  feature  of  the  Journal  to  the  close  of  1859,  save 
that  the  "  Remarks,"  which  were  in  many  cases  of  the  greatest  value  to 
tliose  interested  in  the  progress  of  the  arts  and  manufactures,  were  discon- 
tinued on  the  death  of  Doctor  Jones.  His  accession  to  the  position  of  Super- 
intendent of  the  Patent  Office  naturally  caused  him  to  devote  special  attention 
to  the  preservation  of  the  record  of  patents  in  the  pages  of  the  Journal. 
This  ciraunstance  has  since  proved  of  considerable  value  to  all  who  have 
need  to  refer  to  the  early  patents  of  the  United  States,  as  will  appear  from 
the  following  explanation: 

In  the  official  Patent  Office  publications,  issued  by  the  Government  prior 
to  the  year  1843,  the  publication  of  the  claims  was  omitted;  while,  for  a 
considerable  period,  the  Journal  published  an  abstract  of  the  specifications 
and  the  claims  in  full.  The  Journal,  consequently,  is  the  only  source  at 
present  available  for  reference  to  the  specifications  and  claims  of  patents 
issued  by  the  United  States  from  1828  to  1842,  inclusive.  The  Journal  can 
also  be  used,  in  place  of  the  official  publications,  as  a  source  of  reference  to 
the  patents  granted  during  the  period  1826-1859  in  which  the  patent  lists 
were  published  therein. 

The  complete  file  of  the  Journal  embraces  The  Franklin  Journal,  1826- 
1827,  and  the  Journal  of  The  Franklin  Institute,  1828  to  the  present  time, 
203  volumes  in  all,  with  a  General  Index,  1826  to  1885,  and  three  decennial 
volumes  covering  the  years  1886  to  19 15,  inclusive.  The  fourth  decennial  index 
1916-1925,  is  in  preparation  and  will  be  published  shortly. 

In  its  present  form,  the  Journal  is  an  octavo  of  about  150  pages.  It  is 
published  monthly,  the  twelve  impressions  being  divided  into  two  volumes 
yearly — January  to  June  and  July  to  December,  each  separately  paged,  and 
supplied  with  title-page  and  index. 

INSTRUCTION 

The  first  Board  of  Managers  of  the  Institute  provided  for  the  establish- 
ment of  a  standing  Committee  on  Instruction,  charged  with  the  duty  of 
directing  its  educational  work. 

This  committee  was  appointed  on  March  4,  1824,  and  speedily  perfected 
plans  for  systematic  instruction  by  means  of  lectures  and  demonstrations. 
Professorships  in  chemistry,  in  natural  philosophy  and  mechanics,  and  in 
architecture  were  established  and  filled  by  the  election  of  capable  instructors. 

Provision  was  next  made  for  the  instruction  of  mechanics  and  apprentices 
and  those  engaged  in  the  useful  trades,  and  early  in  the  fall  of  1824  a  school  of 
mechanical  and  architectural  drawing  was  established.  This  experiment  seems 
to  have  been  crowned  with  complete  success;  and  the  managers  proceeded  to 
establish  another  school,  in  which  should  be  taught  "all  the  useful  branches 
of  English  literature  and  the  ancient  and  modern  languages."  This  project 
was  realized  in  1826.  In  1827  over  three  hundred  scholars  were  upon  its 
roll.  It  was  the  model  upon  which  the  Central  High  School,  shortly  after- 
wards established  by  the  city  as  part  of  the  public  school  system,  was  patterned. 
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The  drawing  school  was  continued,  and  maintained  an  uninterrupted  existence 
for  ninety-nine  years.  Its  leading  feature — ^that  of  training  pupils  for  actual 
work  in  shop  and  office — was  always  rigorously  preserved. 

Twenty-nine  years  ago  classes  in  mathematics  were  established;  these 
later  became  a  part  of  the  school  of  machine  design.  Instruction  in  naval 
architecture  was  first  given  in  October,  1899. 

All  departments  of  instruction  were  united  in  the  year  1910  and  known 
as  the  School  of  Mechanic  Arts. 

For  a  period  of  ninety-nine  years  the  Institute  afforded  educational  train- 
ing of  a  high  order  to  many  thousands  of  young  men  who,  judging  by  many 
notable  successes,  benefited  greatly  by  such  training.  The  educational  function 
of  the  Federal  Government,  State  and  City  having  been  extended  to  cover 
fully  the  Institute's  field  of  effort  in  vocational  training,  the  work  of  its 
school  has  been  suspended. 

LECTURES 

These  have  always  occupied  a  prominent  place  in  the  scheme  of  the 
Institute's  work,  from  the  beginning  to  the  present. 

The  first  course  was  given  in  the  old  Academy  Building,  on  Fourth 
Street,  near  Arch,  owned  by  the  University  of  Pennsylvania,  the  use  of  which 
for  this  purpose  was  granted  by  the  trustees;  and  the  work  of  the  professors 
was  ably  supplemented  by  a  corps  of  volunteer  lecturers  from  the  membership 
of  the  Institute.  A  little  later,  the  Institute  rented  the  lower  floor  of  the 
old  Carpenters'  Hall  for  this  purpose,  and  finally,  on  the  completion  and 
occupancy  of  the  hall,  the  lectures  were  held  in  its  own  lecture  room. 

For  many  years  the  lectures  were  of  the  nature  of  regular  courses  on 
architecture,  mechanics,  physics,  and  chemistry,  varied  of  course  from  year 
to  year,  but  following  generally  the  plan  of  graded  or  consecutive  instruction, 
as  in  schools  and  colleges.  This  system,  however,  though  for  a  long  period 
admirably  useful  in  meeting  the  needs  of  the  public,  was  found  in  time  to  be 
gradually  outgrowing  its  usefulness.  Lecture  courses  on  scientific  themes, 
which  for  years  had  been  practically  preempted  by  The  Franklin  Institute, 
in  time  were  made  attractive  features  in  the  schools  and  colleges,  and  the 
popular  science  lecturer  became  a  conspicuous  figure  on  the  public  lecture 
platform.  And  so  it  came  about,  naturally,  that  the  Committee  on  Instruction 
found  it  advantageous  gradually  to  modify  its  plans  to  adapt  them  to  the 
changes  of  the  times.  For  a  number  of  years,  accordingly,  the  character  of 
the  Institute  lectures  has  departed  widely  from  the  old-time  pattern.  The 
object  at  present  most  conspicuously  kept  in  view  in  the  selection  of  the 
lectures  is  to  give  the  members  of  the  Institute  the  advantage  of  having 
presented  to  them  the  latest  advances  in  the  useful  arts  and  the  sciences 
bearing  thereon;  and,  to  this  end,  the  committee's  efforts  each  year  are 
directed  to  the  purpose  of  securing  the  services  of  men  of  eminence  in  their 
respective  fields  of  labor,  who  are  invited  to  select  their  own  themes.  Since 
its  foundation.  The  Franklin  Institute,  has  given  free  to  the  public  thousands  of 
lectures  by  distinguished  scientists  and  technologists  on  scientific  and  technologi- 
cal subjects  in  addition  to  numerous  popular  and  illustrated  addresses  on  subjects 
of  immediate  interest  to  the  public  and  germane  to  the  topics  of  the  day. 
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THE  JAMES  MAPES  DODGE  LECTURE  FOUNDATION 

The  James  Mapes  Dodge  Lecture  Foundation  was  established  by  Mrs.  James 
Mapes  Dodge  as  a  memorial  to  her  late  husband,  who  was  for  a  long  time  a 
member  of  the  Institute,  and  for  fifteen  years  a  Vice-President.  The  Foundation 
permits  the  Institute  to  maintain  the  Christmas  Week  Lectures  for  young  people 
which  were  inaugurated  in  December,  1926.  These  lectures  are  of  a  quality 
suited  for  young  people  of  high  school  or  preparatory  school  age.  They  are 
to  be  delivered  by  scientists  of  distinguished  accomplishments,  and  are  expected 
to  arouse  in  their  hearers  a  lasting  interest  in  physical  science. 

MEETINGS 

General  meetings  of  the  Institute's  entire  membership  are  held  once  each 
month,  except  during  the  summer.  At  these  meetings  great  inventions  and 
discoveries,  important  engineering  projects,  and  notable  achievements  in  all 
fields  of  scientific  progress  are  presented,  exhibited  or  discussed.  Many  of  the 
epoch-making  inventions  have  been  shown  in  their  experimental  stages  at  these 
meetings — as  the  phonograph,  the  electric  light,  the  typewriter,  liquid  air 
apparatus,  machine  telegraphy,  etc. 

EXHIBITIONS 

As  a  means  of  promoting  the  mechanic  arts,  the  holding  of  exhibitions 
was  highly  favored  by  the  founders,  and  in  this  field  of  activity  the  Institute, 
for  many  years,  was  conspicuously  prominent. 

The  first  exhibition  of  American  manufactures  was  held  in  October,  1824, 
in  Carpenters'  Hall. 

This,  it  should  be  remembered  to  the  credit  of  the  Institute,  was  the  first 
of  the  kind  to  be  undertaken  in  this  country. 

The  exhibitions  of  the  Institute  were  held  yearly  or  biennially,  down  to 
the  year  1858.  Many  of  the  earlier  events  took  place  in  the  old  Masonic  Hall, 
on  Chestnut  Street,  above  Seventh,  and  in  a  temporary  annex  thereto;  and 
the  more  recent  ones  in  the  one-time  famous  Museum  Building,  at  Ninth  and 
Sansom  Streets,  the  destruction  of  wliich  by  fire,  in  the  year  1850,  made  it 
necessary  for  the  managers,  for  several  years,  to  adapt  themselves  to  less 
desirable  quarters,  and  finally  to  discontinue  the  exhibitions  for  a  time  for 
want  of  a  centrally  located  building  suitable  for  the  purpose. 

In  the  year  1874  occurred  the  fiftieth  anniversary  of  The  Franklin  Insti- 
tute, and  a  fortunate  circumstance  enabled  the  managers  to  signalize  tlie  event 
by  holding  an  exhibition,  which  proved  from  every  point  of  view  an  eminently 
successful  one.  The  circumstance  spoken  of  was  the  fact  that  the  Pennsylvania 
Railroad  Company  placed  at  the  service  of  the  Institute,  for  exhibition  purposes, 
the  old  building  at  Thirteenth  and  Market  Streets,  for  many  years  occupied 
as  a  freight  station.     Over  268,000  visitors  attended  this  exhibition. 

Successful,  however,  as  was  the  exhibition  of  1874,  it  was  eclipsed  in 
brilliancy,  and  in  value  from  the  educational  and  technical  standpoint,  by 
that  of  1884,  which  will  ever  be  memorable  in  the  annals  of  The  Franklin 
Institute.  This  was  the  Electrical  Exhibition,  held  in  the  auttunn  of  that 
year,  under  the  direction  of  the  Institute,  and  which  by  Act  of  Congress, 
approved  February  26,  1883,  was  made  international  in  character.  It  was  the 
first  exhibition  in  America  devoted  exclusively  to  the  electrical  arts. 


fflSTORICAL  EXTRACTS 

(CHRONOLOGICALLY  STATED) 

About  a  century  ago  there  lived  in  Philadelphia  two  young  men  who  inde- 
pendently conceived  the  idea  of  founding  an  American  institution  for  promoting 
knowledge  of  physical  science  and  its  diffusion  in  the  arts  and  industries.  One 
of  them  was  Samuel  V.  Merrick,  then  not  quite  twenty-one  years  old,  and  the 
other  was  Prof.  William  H.  Keating  of  the  University  of  Pennsylvania. 

Mr.  Merrick  issued  several  calls  for  meetings  for  the  consideration  of  the 
project,  but  no  one  attended. 

Professor  Keating  had  completed  his  scientific  training  in  France  and 
Switzerland  and  had  returned  to  the  United  States  full  of  zeal  for  the  difiFusion 
of  science  applied  to  agriculture  and  the  mechanic  arts.  He  was  immediately 
appointed  to  the  newly  created  chair  of  Chemistry  in  its  application  to 
Agriculture  and  the  Mechanic  Arts,  at  the  University  of  Pennsylvania,  and 
while  thus  engaged  sought  to  interest  his  friends  and  others  in  his  plans 
for  a  scientific  and  technical  society.  Mr.  Merrick  and  Professor  Keating 
comparing  notes  agreed  to  make  another  effort  to  hold  another  meeting  for 
purposes  they  both  had  in  mind. 

Six  gentlemen  attended  this  meeting  and  a  committee  was  appointed  to 
draft  a  plan  of  organization,  constitution,  etc. 

A  small  meeting  was  held,  a  plan  approved,  and  Mr.  Merrick  and  Professor 
Keating  set  about  to  carry  it  into  execution. 

Four  of  the  committee  selected  from  1200  to  1600  names  of  citizens  from 
the  City  Directory  and  invited  them  to  attend  another  meeting  to  be  held  at 
the  county  court  house  at  Sixth  and  Chestnut  Streets,  Philadelphia,  on  the 
evening  of  February  5,  1824. 

The  court  house  was  filled  to  overflowing  and  from  this  meeting  dates  the 
founding  of  The  Franklin  Institute. 

1824,  February  5.  First  public  meeting  held  in  the  county  court  house. 
Sixth  and  Chestnut  Streets,  for  the  purpose  of  organizing  The  Franklin  Insti- 
tute.   A  constitution  was  adopted  and  a  day  fixed  for  the  election  of  officers. 

March  4.  Committee  on  Lectures  appointed  and  the  Chair  of  Mineralogy 
and  Chemistry  established. 

March  30.  An  act  to  incorporate  The  Franklin  Institute  of  the  State  of 
Pennsylvania,  for  the  Promotion  of  the  Mechanic  Arts  passed  by  the  Legis- 
lature and  signed  by  the  Governor. 

Dr.  William  H.  Keating,  Professor  of  Mineralogy  and  Chemistry,  deliv- 
ered the  first  lecture  of  the  first  course  in  the  Academy  Building,  Fourth 
Street,  below  Arch,  in  April. 

A  Drawing  School  for  members'  sons  and  apprentices  was  opened  in 
October.  John  Haviland,  professor  in  charge,  assisted  by  Hugh  Bridport, 
artist  and  painter  of  miniatures. 

October  18,  19  and  20,  first  exhibition  of  products  of  American  industry 
held  in  Carpenters'   Hall.     Thirty  premiums   were  offered   for  specimens  of 
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blister  steel,  bar  iron,  broadcloths,  domestic  carpetings,  etc  Three  hundred 
exhibits;  ten  silver  medals  and  two  bronze  medals  were  awarded. 

1825,  April  4.  A  Mathematical  School  for  members,  their  sons  and 
apprentices  was  opened  under  the  direction  of  Mr.  Levi  Fletcher. 

June  8.  This  day  at  high  12  o'clock  the  comer-stone  of  the  Hall  of 
The  Franklin  Institute  was  laid  in  ancient  and  Masonic  form  by  the  Grand 
Lodge  of  Pennsylvania  in  the  presence  of  the  Society.  After  the  appropriate 
ceremonies  had  been  performed  by  the  Grand  Master,  prayers  were  offered  up 
by  the  Rev.  C.  G.  Potts,  Grand  Chaplain.  The  Grand  Treasurer  deposited 
in  the  cavity  of  the  Stone  a  glass  cylinder  hermetically  sealed  containing: 

The  constitution  and  by-laws  of  The  Franklin  Institute  with  their  first 
annual  report  and  list  of  Members,  etc. 

Medal  of  William  Penn  and  the  Indian  chief,  sitting  under  a  tree  smoking 
the  calumet  of  peace,  on  the  reverse  the  allseeing  eye,  inscribed  **Let  us  look 
to  the  Most  high  who  blessed  our  fathers  with  peace." 

Head  of  Washington  inscribed  "  George  Washington :  Commission  resigned 
— Presidency  relinquished — 1797." 

A  Silver  Medal,  with  the  head  of  James  Monroe,  Late  President  of  the 
United  States.  On  reverse:  The  Hands  of  an  American  officer  and  an  Indian 
Chief  grasped,  under  the  Calumet  of  Peace.    Motto :  "  Peace  and  Friendship." 

Three  Coins  of  the  United  States,  1825. 

A  parchment  Scroll  on  which  was  inscribed  the  following: 

On  the  8th  day  of  June  1825  A.  D.  5825  A  L  and  of  the  independence  of 
these  United  States  the  forty-ninth — ^this  Comer  Stone  of  the  Hall  of  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the  promotion  of  the 
Mechanic  Arts  was  laid  in  Ancient  and  Masonic  Form  by  the  Grand  Lodge 
of  Pennsylvania. 

James  Harper,  Jr.,  R.  W.  G.  M. 
Thomas  Kittera,  R.  W.  D.  G.  M. 
Samuel  Badger,  R.  W.  S.  G.  W. 
Michael  Nesbit,  R.  W.  J.  G.  W. 
Samuel  H.  Thomas,  R.  W.  G.  S. 
Robert  Toland,  R.  W.  G.  T. 

The  Franklin  Institute  was  founded  the  5th  day  of  February,  A.  D.  1824, 
and  incorporated  the  30th  day  of  March,  1824. 

Names  of  the  officers  of  the  year  1825 : 
President,  James  Ronaldson. 
Vice-presidents,  Math.  Carey,  I.  Lukens. 
Recording  Secretary,  W.  Strickland;  Corresponding  Secretary,  P.  A. 

Browne. 
Treasurer,  Thos.  Fletcher. 

Managers,  Paul  Beck,  Jr.,  Jno.  Harrison,  Saml.  R.  Wood,  William 
H.  Keating,  Jno.  Haviland,  Samuel  V.  Merrick,  William  Abbot, 
Jno.  D.  Eisenhut,  Jno.  P.  Wetheril,  James  Clarke,  Abm.  Miller, 
Jas.  Harper,  Jr.,  Adam  Ramage,  Harvey  Lewis,  R.  M.  Patterson, 
James  McAlpin,  Wm.  Fry,  Wm.  Kneass,  Joseph  Donaldson,  J.  B. 
Garrigues,  Wm.  S.  Warder,  Lloyd  Miflin,  A.  G.  Ralston. 
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blister  steel,  bar  iron,  broadcloths,  domestic  carpetings,  etc  Three  hundred 
exhibits;  ten  silver  medals  and  two  bronze  medals  were  awarded. 

1825,  April  4.  A  Mathematical  School  for  members,  their  sons  and 
apprentices  was  opened  under  the  direction  of  Mr.  Levi  Fletcher. 

June  8.  This  day  at  high  12  o'clock  the  corner-stone  of  the  Hall  of 
The  Franklin  Institute  was  laid  in  ancient  and  Masonic  form  by  the  Grand 
Lodge  of  Pennsylvania  in  the  presence  of  the  Society.  After  the  appropriate 
ceremonies  had  been  performed  by  the  Grand  Master,  prayers  were  offered  up 
by  the  Rev.  C.  G.  Potts,  Grand  Chaplain.  The  Grand  Treasurer  deposited 
in  the  cavity  of  the  Stone  a  glass  cylinder  hermetically  sealed  containing: 

The  constitution  and  by-laws  of  The  Franklin  Institute  with  their  first 
annual  report  and  list  of  Members,  etc. 

Medal  of  William  Penn  and  the  Indian  chief,  sitting  under  a  tree  smoking 
the  calumet  of  peace,  on  the  reverse  the  allseeing  eye,  inscribed  **Let  us  look 
to  the  Most  high  who  blessed  our  fathers  with  peace." 

Head  of  Washington  inscribed  "  George  Washington :  Commission  resigned 
— Presidency  relinquished — 1797." 

A  Silver  Medal,  with  the  head  of  James  Monroe,  Late  President  of  the 
United  States.  On  reverse:  The  Hands  of  an  American  officer  and  an  Indian 
Chief  grasped,  under  the  Calumet  of  Peace.    Motto :  "  Peace  and  Friendship." 

Three  Coins  of  the  United  States,  1825. 

A  parchment  Scroll  on  which  was  inscribed  the  following: 

On  the  8th  day  of  June  1825  A.  D.  5825  A  L  and  of  the  independence  of 
these  United  States  the  forty-ninth — ^this  Corner  Stone  of  the  Hall  of  The 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the  promotion  of  the 
Mechanic  Arts  was  laid  in  Ancient  and  Masonic  Form  by  the  Grand  Lodge 
of  Pennsylvania. 

James  Harper,  Jr.,  R.  W.  G.  M. 
Thomas  Kittera,  R.  W.  D.  G.  M. 
Samuel  Badger,  R.  W.  S.  G.  W. 
Michael  Nesbit,  R.  W.  J.  G.  W. 
Samuel  H.  Thomas,  R.  W.  G.  S. 
Robert  Toland,  R.  W.  G.  T. 

The  Franklin  Institute  was  founded  the  5th  day  of  February,  A.  D.  1824, 
and  incorporated  the  30th  day  of  March,  1824. 

Names  of  the  officers  of  the  year  1825 : 
President,  James  Ronaldson. 
Vice-presidents,  Math.  Carey,  I.  Lukens. 
Recording  Secretary,  W.  Strickland;  Corresponding  Secretary,  P.  A. 

Browne. 
Treasurer,  Thos.  Fletcher. 

Managers,  Paul  Beck,  Jr.,  Jno.  Harrison,  Saml.  R.  Wood,  William 
H.  Keating,  Jno.  Haviland,  Samuel  V.  Merrick,  William  Abbot, 
Jno.  D.  Eisenhut,  Jno.  P.  Wetheril,  James  Clarke,  Abm.  Miller, 
Jas.  Harper,  Jr.,  Adam  Ramage,  Harvey  Lewis,  R.  M.  Patterson, 
James  McAlpin,  Wm.  Fry,  Wm.  Kneass,  Joseph  Donaldson,  J.  B. 
Garrigues,  Wm.  S.  Warder,  Lloyd  Miflin,  A.  G.  Ralston. 
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Building  Committee  of  the  Hall: 

Peter  A.  Browne,  S.  R.  Wood,  S.  V.  Merrick,  James  McAIpin,  J.  B. 
Garrigues. 

Architect,  Jno.  Haviland. 

M.  Carpenter,  Jas.  Clarke. 

M.  Marble  Mason,  John  Struthers. 

M.  Bricklayer,  Daniel  Groves. 

The  assembly  was  then  addressed  by  P.  A.  Browne,  Esq.,  and  Adjourned. 

(From  the  minutes  of  The  Franklin  Institute,  Vol.  A.) 

Dr.  Thomas  P.  Jones  appointed  Professor  of  Mechanics  and  Natural 
Philosophy. 

October  6,  7  and  8,  second  exhibition  of  American  manufactures  held 
in  Masonic  Hall,  Chestnut  Street,  west  of  Seventh.  The  ntunber  of  articles 
exhibited  far  exceeded  that  of  the  previous  year.  Eighty-five  premiums  were 
offered.   Six  hundred  and  ninety-nine  articles  are  listed  in  the  catalogue  of  exhibits. 

1826,  January.  First  number  of  The  Franklin  Journal  was  issued 
under  the  editorial  management  of  Dr.  Thomas  P.  Jones.  In  addition  to  his 
position  as  Editor,  Doctor  Jones  also  acted  as  Recording  Secretary  of  the  Insti- 
tute and  Curator  of  its  collections.  April  12,  1828,  he  was  appointed  Superin- 
tendent of  the  U.  S.  Patent  Office. 

The  Institute  extended  its  educational  efforts  by  establishing  on  April  6  a 
High  School  in  which  Mathematics,  Drawing,  Geography,  History,  Latin,  Greek, 
French,  Spanish  and  German  were  taught.  Three  hundred  and  four  pupils 
were  in  attendance  in  October,  300  were  studying  English,  153  French,  105 
Latin,  35  Greek,  45  Spanish,  20  German,  300  Elocution,  240  Geography,  231 
Drawing,  and  all  of  them  Mathematics.  The  School  was  continued  until  1832 
and  was  the  predecessor  of  the  Central  High  School. 

October  3,  4,  5,  6,  third  exhibition  of  American  manufactures  was  held 
in  Masonic  Hall.  Silver  medals  were  awarded  for  soft  iron  castings,  flint 
glass  ware,  china  from  American  materials,  skirting  and  japanned  leather, 
white  lead,  etc.     Thirty-four  thousand  visitors. 

1827.  Select  Committee  on  Dry  Docks  made  a  lengthy  illustrated  report 
on  the  plans  submitted  by  Commodore  James  Barron,  U.  S.  N.,  and  Captain 
Thomas  Caldwell,  giving  costs,  methods  of  operation,  etc. 

October  4,  5,  6  and  8,  fourth  exhibition  of  American  manufactures  held 
in  Masonic  Hall.  Sixty-two  premiums  were  offered.  John  L.  Wilson,  a  pupil 
of  the  High  School  of  The  Franklin  Institute,  was  awarded  a  silver  medal 
for  his  map  of  South  America  which  was  exhibited  at  that  time. 

1828,  October  8,  9,  10  and  11,  fifth  annual  exhibition  of  American  manu- 
factures held  in  Masonic  Hall.  Forty-five  premiums  were  offered.  Awards 
were  made  for  specimens  of  annealed  cast  iron  (the  first  attempt  in  this 
country  to  anneal  iron  for  general  purposes),  for  the  best  porcelain  made  in 
the  United  States,  for  calicos  or  prints,  etc.  Robert  P.  Warner,  a  pupil  of 
the  High  School,  was  awarded  a  silver  medal  for  his  drawing  of  an  air  pump. 

1829.  Committee  appointed  to  investigate  the  efficiency  of  moving  water 
as  a  motive  power.  The  report  of  the  committee,  containing  much  informa- 
tion, and  the  results  obtained  from  seven  hundred  experiments,  the  effect  of 
each  of  which  was  submitted  to  minute  calculation,  appeared  in  the  Journal 
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of  the  Institute  for  1831  and  1832.  The  second  portion  of  the  report  dealing 
chiefly  with  overshot  wheels,  undershot  wheels,  and  breast  wheels  was 
published  in  March,  April,  May,  June  and  July,  1841. 

1830,  September  14  to  19  inclusive,  sixth  exhibition  of  American  manu- 
factures held  in  Masonic  Hall.  The  exhibition  distinguished  itself  from  all 
preceding  ones  by  the  great  excellence  of  the  articles  deposited.  Thirty-seven 
premiums  were  proposed,  but  three  only  were  adjudged  to  be  due ;  the  first  for 
the  best  stock  or  standing  vice,  the  second  for  a  cooking  stove,  and  the  third 
to  the  maker  of  a  vegetable  oil  that  would  answer  as  a  substitute  for  olive  oil. 
The  exhibit  of  American  silk  was  most  noteworthy. 

Because  of  the  numerous  accidents  in  steamboats,  a  committee  of  five 
members  was  appointed  to  inquire  and  report  whether  it  be  expedient  for 
the  Board  to  institute  an  investigation  into  the  probable  causes  of  these 
accidents  and  the  proper  remedy  to  be  applied  to  prevent  their  recurrence. 
The  appointment  of  a  large  committee  was  suggested  to  inquire  into  the 
probable  causes  of  the  explosions  of  boilers,  the  best  way  to  obviate  the 
recurrence  of  these  evils,  and  to  limit  the  extent  of  their  injurious  influence. 
Seventeen  members  were  appointed  to  undertake  this  investigation,  including 
Dr.  Thomas  P.  Jones,  Prof.  Walter  R.  Johnson,  Matthias  W.  Baldwin, 
Frederick  GraflF  and  Isaiah  Lukens.  While  the  work  of  the  committee  was 
still  in  progress,  the  Secretary  of  the  Treasury  of  the  United  States  requested 
that  further  extension  of  the  Institute's  inquiry  include  the  prevention  of 
steam  boiler  explosions.  This  led  naturally  to  an  investigation  of  the  strength 
of  materials,  and  the  committee  devised  apparatus  of  various  forms  for  the 
testing  of  metals,  building  materials,  steam  boilers,  etc.  The  correspondence 
and  documents  collected  by  the  committee  with  its  extensive  report  appeared 
in  the  issues  of  the  Journal  of  the  Institute  for  1831,  1832,  1833  and  1834. 
The  report  of  experiments  on  the  prevention  of  boiler  explosions  was  published 
in  January,  February,  March,  April  and  May,  1836,  and  the  results  of  the 
investigations  on  the  strength  of  materials  with  numerous  illustrations  and 
detailed  descriptions  of  original  apparatus  appeared  in  the  Journal  February 
to  August,  1837. 

183 1,  October  4  to  8  inclusive,  seventh  exhibition  of  domestic  manufactures 
held  in  Masonic  Hall.  Visitors  exceeded  forty  thousand.  Eighty-nine  pre- 
miums were  proposed  of  which  fifteen  were  adjudged  due.  Fifteen  additional 
premiums  were  recommended.  A  silver  medal  and  one  hundred  dollars  were 
awarded  for  a  cast  iron  cooking  stove  for  anthracite  coal.  Five  hundred  and 
forty-two  articles  were  exhibited. 

1832.  Commenced  an  investigation  into  the  resources  of  the  Common- 
wealth considered  in  relation  to  its  industry  and  manufactures,  an  occasion 
which  led  to  a  geological  survey  of  the  State. 

Walter  R.  Johnson  presented  a  notable  communication  on  "The  Strength 
of  Cylindrical  Steam  Boilers."  The  results  given  are  based  on  the  extensive 
series  of  experiments  made  by  the  Institute's  Committee  on  the  Explosion 
of  Steam  Boilers. 

1833.  The  Institute  was  requested  by  the  State  Legislature  to  examine 
and  report  upon  a  bill  relating  to  weights  and  measures  and  admeasurement 
reported  to  the  House  of  Representatives  June  26,  1833.    A  special  committee 
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of  seventeen  was  appointed  to  consider  the  matter.  The  extensive  report 
which  included  a  detailed  statement  on  the  weights  and  measures  of  France, 
England  and  the  United  States,  as  well  as  an  authentication  of  the  Troy 
pound  used  in  the  United  States  Mint,  appeared  in  the  Journal  for  November, 
1833,  and  February  to  July  inclusive,  1834.  The  Governor  requested  the 
committee  to  superintend  the  construction  of  the  standards. 

The  present  laws  of  the  State  are  based  on  the  recommendations  made 
as  a  result  of  this  investigation. 

October  i  to  5  inclusive,  eighth  exhibition  of  domestic  manufactures  held 
in  Masonic  Hall.  Over  seven  hundred  exhibits.  Fifty  thousand  visitors.  Silver 
medals  were  awarded  for  lamps,  pianos,  rifles,  hardware,  carpets,  cotton  and 
woolen  goods,  etc. 

1834.  Joint  committee  of  The  Franklin  Institute  and  the  American  Philo- 
sophical Society  first  began  systematic  meteorological  observations  in  aid  of 
agricultural  and  other  interests.  A  circular  issued  by  the  committee  requested 
observers  to  note  the  direction  of  the  wind ;  to  collect  all  information  concerning 
storms — their  width,  direction,  velocity,  etc.;  and  the  beginning  and  end  of  all 
rains.  Detailed  instructions  were  given  for  taking  the  **dew  point.**  The 
committee  consisted  of  eight  members,  three  from  the  American  Philosophical 
Society  and  five  from  The  Franklin  Institute,  Dr.  James  P.  Espy  acting  as 
Chairman.  This  committee  continued  its  work  successfully  until  1838,  when 
that  portion  appointed  by  the  Philosophical  Society  were  discharged  by  that 
body  and  the  Board  of  Managers  at  once  appointed  a  standing  Conunittee  on 
Meteorology  to  continue  the  collection  of  the  data.  By  an  Act  of  the  Legis- 
lature, passed  March  31,  1837,  two  thousand  dollars  were  appropriated  with 
the  further  sum  of  one  thousand  dollars  for  each  of  the  two  years  next  ensuing, 
for  the  purpose  of  promoting  the  improvement  of  meteorological  science,  and 
the  furnishing  of  each  county  of  this  commonwealth  with  the  necessary 
instruments  for  the  observation  of  such  atmospheric  changes  and  phenomena  as 
may  be  useful  for  the  promotion  of  knowledge  in  the  science  of  meteorology. 

1835,  October  7  to  10  inclusive,  ninth  exhibition  of  domestic  manufactures 
held  in  Masonic  Hall.  Awards  were  made  for  samples  of  muslin,  chintz  prints, 
ginghams,  Venetian  carpeting,  straw  bonnets,  watch  dials,  water  and  oil  colors, 
pearl  work,  leather,  porcelain,  etc. 

1837.  The  general  interest  created  by  the  Institute's  work  gave  rise  to  a 
movement  for  the  establishment  of  a  school  of  arts,  and  a  public  lot  for  the 
erection  of  buildings  was  offered  by  City  Councils  on  High  (Market)  Street, 
west  of  the  Schuylkill  River.  An  application  for  an  appropriation  from  the 
State  failed  to  pass  the  Legislature,  and  after  further  consideration  by  the 
Institute's  Committee  it  was  found  inexpedient  to  organize  any  school  at  this 
time,  and  the  plan  was  abandoned.  The  movement  resulted  later  in  the  founding 
of  the  Department  of  Science  of  the  University  of  Pennsylvania. 

1838,  November  6  to  17  inclusive,  tenth  exhibition  of  domestic  manufac- 
tures held  in  Masonic  Hall.  The  profits  to  the  Institute  on  the  present  occasion 
were  greater  than  was  ever  before  realized,  notwithstanding  the  heavy  expenses 
incurred  in  making  preparations.  Awards  were  made  for  cotton  and  woolen 
goods,  silks,  straw  goods,  specimens  of   iron  and  steel,  cutlery,  philosophical 
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1847,  October  19  to  30  inclusive,  seventeenth  exhibition  of  American  manu- 
factures held  in  the  Philadelphia  Museum  Building.  Silver  medals  were  awarded 
for  blankets,  shawls,  woolen  and  worsted  yarn,  bars  of  iron,  the  chandelier 
made  for  the  Opera  House  at  New  York,  machinery,  glass  ware,  book  binders' 
dies,  chemicals,  etc.    Seventeen  hundred  and  forty-two  exhibits. 

1848,  October  17  to  28  inclusive,  eighteenth  exhibition  of  American  manufac- 
tures held  in  the  Philadelphia  Museum  Building.  Silver  medals  were  awarded 
for  cotton  and  woolen  goods,  carpets,  specimens  of  iron,  lamps  and  gas  fixtures, 
hardware,  glass  ware,  furs,  chemicals,  etc.  A  first  premium  was  awarded  for 
a  copy  of  the  Webster  dictionary,  designed  as  a  present  to  the  Queen  of  England. 
Seventeen  hundred  and  fifty-one  exhibits. 

1849,  October  16  to  27  inclusive,  nineteenth  exhibition  of  American  manu- 
factures, held  in  the  Philadelphia  Museum  Building.  Silver  medals  were 
again  awarded  for  products  made  from  cotton  and  woolen  materials,  hardware 
and  cutlery,  also  for  E^guerreotypes,  Talbottypes  and  Hyalotypes,  boots  and 
shoes,  chemicals,  needlework,  etc. 

1850,  The  School  of  Design  for  Women  was  founded  by  the  Institute. 
Mrs.  Sarah  Worthington  Peter,  first  Directress.  Classes  in  art  and  design  for 
women  had  been  conducted  by  Mrs.  Peter  in  her  home,  327  South  Third  Street, 
for  six  years  prior  to  the  establishment  of  the  school  by  the  Institute. 

In  1851  a  room  was  leased  at  70  Walnut  Street  (West  of  Third),  where 
the  School  began  as  an  independent  institution  under  the  direction  of  a  special 
committee  appointed  by  the  Board  of  Managers  of  the  Institute.  This  arrange- 
ment continued  for  two  years  when,  in  the  spring  of  1853,  control  was 
transferred  to  a  separate  organization,  and  Elliott  Cresson,  one  of  the  Institute's 
benefactors,  became  the  President. 

October  15  to  26  inclusive,  twentieth  exhibition  of  American  manufactures 
held  in  the  Philadelphia  Museum  Building.  Silver  medals  were  awarded  for 
tin  ware,  dental  materials,  chemicals,  leather,  saddlery  and  harness,  philosophical 
instruments,  etc.     Nine  hundred  and  fifty  exhibits. 

185 1,  October  21  to  November  i,  twenty-first  exhibition  of  American 
manufactures  held  in  the  Philadelphia  Museum  Building.  Awards  were  made 
for  agricultural  implements,  carpetings,  hardware,  cabinet  ware,  lamps  and  gas 
fixtures,  leather,  chemicals,  etc. 

1852,  October  19  to  30  inclusive,  twenty-second  exhibition  of  American 
manufactures  held  in  the  Philadelphia  Museum  Building.  One  special  award, 
four  gold  medals,  five  recall  first  premiums  (silver  medals),  eighty-six  first 
premiums,  fifty- two  second  premiums  and  thirty-eight  third  premiums  were 
awarded.  Ten  exhibits  were  referred  to  the  Committee  on  Science  and  the 
Arts.  Twelve  hundred  exhibitors,  one  hundred  thousand  visitors.  In  number 
of  exhibitors  and  articles  displayed,  as  well  as  their  beauty,  novelty  and  value 
this  exhibition  was  superior  to  any  previous  one  held  by  the  Institute. 

1853,  October  18  to  November  3  inclusive,  twenty-third  exhibition  of 
American  manufactures  held  in  the  Philadelphia  Museum  Building.  One 
hundred  and  eighty-six  awards  were  made.     Over  eight  hundred  exhibits. 

1854,  November  14  to  December  2,  inclusive,  twenty-fourth  exhibition  of 
American  manufactures  held  in  Dr.  David  Jayne's  granite  building  on  Dock 
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for  the  party  and  equipment  was  furnished  by  the  railroad  companies.  The 
first  account  of  the  work  of  the  members  of  this  expedition  appears  in  the 
Journal  of  the  Institute  for  September,  1869.     (Vol.  88,  p.  200.) 

A  committee  of  three  was  appointed  to  consider  the  subject  of  memorializ- 
ing Congress  in  reference  to  an  exposition  of  arts  and  manufactures  on  the 
centennial  anniversary  ot  American  Independence,  to  be  held  in  the  city  of 
Philadelphia.  This  action  resulted  in  the  appointment  of  a  special  committee 
of  five  to  bring  the  matter  to  the  attention  of  Select  and  Common  Councils 
and  request  that  they  memorialize  Congress  on  the  subject.  A  joint  committee 
was  organized,  consisting  of  nine  members  from  each  chamber  of  Councils, 
three  members  from  each  House  of  the  Legislature,  and  five  representatives 
of  the  Institute,  for  the  purpose  of  obtaining  such  aid  as  would  make  such  an 
exhibition  truly  international  in  its  character. 

The  efforts  of  this  committee  resulted  in  the  passage,  by  Congress,  on 
March  3,  187 1,  of  an  Act  to  Provide  for  celebrating  the  looth  Anniversary 
of  American  Independence  by  holding  an  International  Exhibition  of  Arts, 
Manufactures  and  Products  of  the  Soil  and  Mine  in  the  City  of  Philadelphia, 
and  the  State  of  Pennsylvania  in  the  year  1876. 

187 1.  The  committee  appointed  June  21,  187 1,  to  examine  into  the  modes  of 
determining  the  horse-power  of  steam  boilers  presented  a  preliminary  report 
which  appeared  in  the  Journal  for  August,  187 1.  The  concluding  report  was 
published  in  August,  1872,  and  was  fully  discussed  at  the  Stated  Meeting  of  the 
Institute  held  in  October,  1872  (J.  F.  I.,  December,  1872,  Vol.  94,  p.  377).  It 
was  voted  to  increase  the  membership  of  the  Committee  having  charge  of  the 
experiments  and  have  the  investigation  continued.  A  majority  and  minority 
report  were  presented  to  the  Stated  Meeting  of  the  Institute  on  November  19, 
1873,  and  appear  in  the  Journal  for  December,  1873.     (Vol.  96,  p.  396.) 

1873.  At  the  Stated  Meeting  of  the  Institute  held  February  19,  1873,  the 
suggestions  made  by  Prof.  J.  P.  Lesley  in  a  letter  to  the  Governor  of 
Pennsylvania  dated  February  i  (J.  F.  I.,  Vol.  95,  p.  194)  urging  the  establish- 
ment of  a  geological  survey  of  the  state  were  approved.  In  his  letter  Prof. 
Lesley  called  attention  to  the  needs  and  advantages  of  a  survey,  the  importance 
of  accurate  geological  maps  of  the  state  and  submitted  suggestions  for  a  com- 
plete working  corps  for  the  operations  of  the  various  departments  of  the  survey. 
He  estimated  that  the  annual  expense  for  personnel,  laboratory,  traveling 
expenses,  instruments,  publications  and  printing  would  be  $47,000. 

On  May  14,  1874,  the  Legislature  passed  a  bill  providing  for  a  state  survey, 
which  was  signed  by  the  Governor  on  the  same  day.  The  bill  included  an  appro- 
priation of  $35,000  per  year  for  three  years.  (This  was  the  beginning  of  the 
Second  Geological  Survey  of  Pennsylvania.) 

The  April  issue  of  the  Journal  contains  a  report  of  the  Committee  on 
the  Causes  of  Conflagrations  and  the  Methods  of  their  Prevention,  with  an 
exhaustive  paper  on  "  The  Light  Petroleum  Oils ;  considered  as  to  their  safety 
or  danger,  in  various  domestic  uses  "  prepared  by  Dr.  William  H.  Wahl  for 
the  use  of  the  committee. 

At  the  Stated  Meeting  of  the  Institute  held  March  19,  1873,  it  was  resolved 
to  recommend  and  petition  the  Legislature  to  pass  an  act  or  acts  embodying 
the  following  points :  To  appoint  a  competent  commission  to  investigate  and 
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determine  some  satisfactory  test  whereby  it  can  be  ascertained  which  oils  or 
compounds  are  safe  to  be  used  in  lamps  and  which  are  unsafe.  To  make  it  a 
penal  offence  to  manufacture,  compound,  sell  or  knowingly  use  any  oil  or 
compound  that  will  not  stand  the  required  test,  and  that  in  case  of  death 
resulting  from  the  same,  the  guilty  person  or  persons  shall  be  liable  to 
conviction   for  manslaughter. 

1874,  October  6  to  November  12  inclusive,  twenty-seventh  exhibition  of 
American  manufacturers  held  in  the  Pennsylvania  Railroad  Station,  Thirteenth 
and  Market  Streets,  Philadelphia  (site  of  the  Wanamaker  Store).  Held  to 
celebrate  the  fiftieth  year  of  the  founding  of  the  Institute.  Ntunber  of  exhibi- 
tors— twelve  hundred  and  fifty-one;  paid  admissions — ^two  hundred  and  sixty- 
seven  thousand  six  hundred  and  thjrty-eight.  Two  hundred  and  one  silver 
medals,  two  hundred  and  twenty-eight  bronze  medals  and  two  hundred  and 
twenty-two  certificates  of  Honorable  Mention  were  awarded. 

1875.  An  ordinance  passed  by  Councils  June  5  requested  the  Mayor  to  appoint 
a  commission  of  five  scientific  and  practical  engineers  to  be  selected  from  not 
less  than  eight  names  recommended  by  the  Board  of  Managers  of  The 
Franklin  Institute,  to  whom  in  connection  with  the  Chief  Engineer  of  the  Water 
Department,  shall  be  referred  the  entire  subject  of  the  present  and  future 
water  supply  of  Philadelphia.  The  Commission  organized  on  June  29  and 
made  a  thorough  investigation  of  the  various  pumping  stations  and  reservoirs. 
Special  examinations  were  made  of  the  Wissahickon  valley,  the  valley  of  the 
Perkiomen,  the  upper  Schuylkill  River  and  the  Delaware  River  above  tide, 
particularly  at  New  Hope,  Easton  and  the  Water  Gap.  The  report  of  the 
Commission  was  presented  to  Councils  before  the  close  of  the  year  and 
contained  nine  recommendations  for  the  improvement  of  the  present  water 
supply  and  special  provisions  for  the  centennial  year.  For  future  supply  the 
Perkiomen  reservoir  and  conduit  seemed  to  be  reasonably  practicable.  Abstracts 
of  the  Commission's  report  appear  in  the  Journal  for  November  and  Decem- 
ber, 1875  (Vol.  100,  pp.  292,  368). 

In  September  the  Board  of  Managers  learned  of  the  measures  being 
taken  to  establish  a  Museum  of  Industrial  Art  similar  to  the  South  Kensington 
Museum,  London,  and  gave  the  movement  their  endorsement.  In  December 
an  invitation  was  extended  to  the  Institute  to  choose  one  of  the  trustees  of 
the  Museum,  and  in  January  of  the  following  year  Mr.  J.  B.  Knight,  then 
Secretary  of  the  Institute,  was  chosen  to  act  in  that  capacity.  For  ten  years 
the  Institute  had  a  voice  in  the  management  of  the  Museum. 

1882.  A  resolution  passed  at  the  meeting  of  the  Institute  held  May  7, 
requested  the  President  to  appoint  a  committee  to  give  expression  of  the  views 
of  the  Institute  concerning  the  pollution  of  the  waters  of  the  Schuylkill  River 
from  the  entrance  of  sewage  near  the  eastern  end  of  the  Girard  Avenue  bridge. 
The  report  of  the  Committee  appears  in  the  issue  of  the  Journal  for  August, 
1882  (Vol.  114,  p.  135).  Attention  is  called  to  the  advantage  which  would 
arise  to  the  general  health  of  the  city  from  the  construction  of  an  intercepting 
sewer  along  the  eastern  banks  of  the  Schuylkill  from  Manayunk  or  beyond, 
and  with  an  outlet  sufficiently  below  the  densely  populated  portions  of  the  city 
as  not  to  be  objectionable. 

In  conformity  with  an  ordinance  passed  June  7,  the  Mayor  appointed  a 
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Board  of  Experts  consisting  of  one  civil  engineer,  one  mechanical  engineer 
and  one  hydraulic  engineer  selected  from  nine  names  submitted  by  the  American 
Society  of  Civil  Engineers  and  the  Institute,  and  the  Chief  Engineer  of  the 
Water  Department  to  "  report  to  Councils  the  methods  pursued  in  the  Water 
Department,  together  with  their  recommendations  of  what  should  be  done  for 
the  present  and  future  supply  of  the  City,  with  such  itemized  estimates  as 
will  enable  the  cost  to  be  determined."  The  preliminary  report  of  this  Commis- 
sion was  presented  to  Councils  on  October  14,  1882,  and  appeared  in  the 
Journal  of  the  Institute  for  April,  1883.  It  contained  recommendations  for 
the  installation  of  machinery  and  apparatus  in  the  several  pumping  stations,  the 
completion  and  extension  of  reservoirs  and  the  management  of  the  stations. 
The  final  report  was  transmitted  to  Councils  on  April  5,  1883  (J.  F.  I.,  Vol. 
116,  p.  321).  Special  attention  was  given  to  the  future  supply  of  the  city 
and  the  reduction  of  waste.  The  use  of  meters  for  factories  and  large  public 
buildings  was  suggested. 

A  paper  on  the  Prevention  of  Fires  in  Theatres  was  read  at  the  Stated 
Meeting  held  June  21  by  Charles  J.  Hexamer,  C.  E.,  (J.  F.  I.,  Vol.  114,  pp. 
125,  211).  At  the  close  of  the  discussion  which  followed  the  reading  of  the 
paper,  it  was  voted  to  appoint  a  committee  to  investigate  the  subject  of  the 
prevention  of  fires  in  theatres.  The  report  of  this  committee  was  presented  to 
the  Stated  Meeting  of  the  Institute  on  April  18,  1883,  and  printed  in  the 
Journal  for  June  (Vol.  115,  p.  428).  It  contains  much  information  on  theatre 
fires,  the  hazards  of  artificial  light,  heating  apparatus,  fireworks,  the  use  of 
paper  wads  in  guns,  the  situation  of  the  necessary  work  shops,  paint  lofts  and 
spontaneous  combustion.  Considerable  attention  is  given  to  the  fire-proof  drop 
curtain,  and  after  having  obtained  information  from  many  sources  the  com- 
mittee expressed  the  opinion  that  woven  asbestos  cloth  is  most  satisfactory. 
The  report  contains  thirty-eight  recommendations  intended  to  make  places  of 
amusement  more  safe,  nearly  all  of  which  have  since  been  adopted. 

1884,  September  2  to  October  11.  The  International  Electrical  Exhibition, 
held  in  the  Pennsylvania  Railroad  Station  at  32nd  and  Market  Streets  and 
a  building  especially  erected  at  the  northwest  corner  of  32nd  Street  and 
Lancaster  Avenue. 

Without  federal  or  state  aid  the  Institute  held  the  first  great  electrical 
exhibition  in  this  country.  Total  number  of  paid  admissions,  282,779;  receipts 
from  sale  of  tickets,  $98,639.70.     Two  hundred  and  sixteen  exhibitors. 

By  an  act  of  congress  the  United  States  Electrical  Commission  was 
created  for  the  purpose  of  conducting  a  national  conference  of  electricians. 
This  commission  issued  invitations  to  a  large  number  of  scientific  gentlemen, 
both  foreign  and  American,  who  assembled  in  conference  on  September  8  and 
continued  their  deliberations  for  six  days. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine  the 
characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used.  The  results  of  these  tests  were  published 
in  the  Journal  and  in  pamphlet  form  during  1885  and  1886  as  the  Reports 
of  the  Examiners. 
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The  organization  of  the  American  Institute  of  Electrical  Engineers  this 
year  resulted  from  the  holding  of  the  electrical  exhibition  and  the  international 
conference  of   electricians. 

1885,  September  15  to  October  31.  The  Novelties  Exhibition  held  in  the 
buildings  erected  for  the  use  of  the  electrical  exhibition;  this  was  the  twenty- 
ninth  exhibition  and  was  devoted  to  novelties  in  American  manufactures. 
Three  hundred  and  seventy-five  exhibitors. 

Awards  of  medals  and  diplomas  were  made  for  articles  of  novel  or 
intrinsic  merit. 

1886.  At  the  Stated  Meeting  of  the  Institute  held  October  20,  1886,  it  was 
resolved  that  the  subject  of  organizing  a  State  Weather  Service  be  referred 
to  a  special  committee,  to  be  appointed  by  the  President,  with  the  request  to 
report  a  plan  for  the  same,  if  possible,  to  the  Stated  Meeting  of  the  Institute 
in  November. 

On  December  15  the  special  committee  presented  its  report  and  recom- 
mended immediate  organization  of  a  **  State  Weather  Service  "  with  a  volun- 
teer force  of  observers ;  that  the  cooperation  of  railroad,  telegraph  and  telephone 
companies  and  newspapers  be  solicited;  that  all  institutions  of  learning 
throughout  the  state  be  invited  to  take  an  active  interest  in  the  collection  of 
meteorological  data  and  the  study  of  the  science;  that  an  effort  be  made  to 
secure  an  appropriation  of  $3000  from  the  state,  for  the  purchase  of  instru- 
ments and  for  the  publication  of  the  results  of  observations  in  tabulated  form. 

The  offer  of  the  Chief  Signal  Officer  to  furnish  a  member  of  the  Signal 
Corps  to  assist  in  the  work  was  accepted. 

An  Act  to  establish  a  State  Weather  Service  was  at  once  drafted  and 
passed  by  the  Legislature  and  the  first  Summary  of  Meteorological  Reports  giv- 
ing the  results  of  observations  made  in  September  appeared  in  October,  1887. 

The  service  was  in  operation  until  May,  1891,  when  the  State  discontinued 
the  appropriation. 

1889.  President  Joseph  M.  Wilson,  at  the  Stated  Meeting  of  the  Institute 
held  November  20,  made  some  remarks  upon  his  observations  of  trade  schools 
in  France  and  England,  having  been  charged  with  the  task  of  investigating  the 
organization  and  mode  of  operation  of  such  institutions  on  behalf  of  the 
projected  school  of  Mr.  A.  J.  Drexel,  of  Philadelphia. 

Mr.  Wilson's  complete  report  "  On  Schools :  with  particular  reference  to 
Trade  Schools,"  appeared  in  the  issues  of  the  Journal  February  to  October 
inclusive,   1890. 

1897.  The  Board  of  Health  of  the  City  of  Philadelphia  requested  the  appoint- 
ment, by  The  Franklin  Institute,  of  a  committee  to  cooperate  with  the  Board, 
in  considering  ways  and  means  for  the  abatement  of  the  growing  evils  arising 
from  the  increasing  use  of  bituminous  coal  within  the  city  limits. 

At  the  meeting  of  the  Institute  of  April  21,  1897,  the  regular  order  of 
business  was  suspended  and  the  evening  was  devoted  to  the  consideration  of 
"  The  Smoke  Nuisance  and  its  Regulation."  The  discussion  was  introduced 
by  a  paper  giving  a  brief  historical  account  of  the  subject  and  some  data 
having  especial  reference  to  the  smoke  question  as  it  affects  Philadelphia. 
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Board  of  Experts  consisting  of  one  civil  engineer,  one  mechanical  engineer 
and  one  hydraulic  engineer  selected  from  nine  names  submitted  by  the  American 
Society  of  Civil  Engineers  and  the  Institute,  and  the  Chief  Engineer  of  the 
Water  Department  to  "  report  to  Councils  the  methods  pursued  in  the  Water 
Department,  together  with  their  recommendations  of  what  should  be  done  for 
the  present  and  future  supply  of  the  City,  with  such  itemized  estimates  as 
will  enable  the  cost  to  be  determined."  The  preliminary  report  of  this  Commis- 
sion was  presented  to  Councils  on  October  14,  1882,  and  appeared  in  the 
Journal  of  the  Institute  for  April,  1883.  It  contained  recommendations  for 
the  installation  of  machinery  and  apparatus  in  the  several  pumping  stations,  the 
completion  and  extension  of  reservoirs  and  the  management  of  the  stations. 
The  final  report  was  transmitted  to  Councils  on  April  5,  1883  (J.  F.  I.,  Vol. 
116,  p.  321).  Special  attention  was  given  to  the  future  supply  of  the  city 
and  the  reduction  of  waste.  The  use  of  meters  for  factories  and  large  public 
buildings  was  suggested. 

A  paper  on  the  Prevention  of  Fires  in  Theatres  was  read  at  the  Stated 
Meeting  held  June  21  by  Charles  J.  Hexamer,  C.  E.,  (J.  F.  I.,  Vol.  114,  pp. 
125,  211).  At  the  close  of  the  discussion  which  followed  the  reading  of  the 
paper,  it  was  voted  to  appoint  a  committee  to  investigate  the  subject  of  the 
prevention  of  fires  in  theatres.  The  report  of  this  committee  was  presented  to 
the  Stated  Meeting  of  the  Institute  on  April  18,  1883,  and  printed  in  the 
Journal  for  June  (Vol.  115,  p.  428).  It  contains  much  information  on  theatre 
fires,  the  hazards  of  artificial  light,  heating  apparatus,  fireworks,  the  use  of 
paper  wads  in  guns,  the  situation  of  the  necessary  work  shops,  paint  lofts  and 
spontaneous  combustion.  Considerable  attention  is  given  to  the  fire-proof  drop 
curtain,  and  after  having  obtained  information  from  many  sources  the  com- 
mittee expressed  the  opinion  that  woven  asbestos  cloth  is  most  satisfactory. 
The  report  contains  thirty-eight  recommendations  intended  to  make  places  of 
amusement  more  safe,  nearly  all  of  which  have  since  been  adopted. 

1884,  September  2  to  October  11.  The  International  Electrical  Exhibition, 
held  in  the  Pennsylvania  Railroad  Station  at  32nd  and  Market  Streets  and 
a  building  especially  erected  at  the  northwest  corner  of  32nd  Street  and 
Lancaster  Avenue. 

Without  federal  or  state  aid  the  Institute  held  the  first  great  electrical 
exhibition  in  this  country.  Total  number  of  paid  admissions,  282,779;  receipts 
from  sale  of  tickets,  $98,639.70.     Two  hundred  and  sixteen  exhibitors. 

By  an  act  of  congress  the  United  States  Electrical  Commission  was 
created  for  the  purpose  of  conducting  a  national  conference  of  electricians. 
This  commission  issued  invitations  to  a  large  number  of  scientific  gentlemen, 
both  foreign  and  American,  who  assembled  in  conference  on  September  8  and 
continued  their  deliberations  for  six  days. 

During  and  immediately  after  the  exhibition  the  most  complete  and 
extended  series  of  tests  attempted  to  that  time  were  made  to  determine  the 
characteristics  of  all  the  more  important  types  of  electrical  apparatus  and 
appliances  then  commercially  used.  The  results  of  these  tests  were  published 
in  the  Journal  and  in  pamphlet  form  during  1885  and  1886  as  the  Reports 
of  the  Examiners. 
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The  organization  of  the  American  Institute  of  Electrical  Engineers  this 
year  resulted  from  the  holding  of  the  electrical  exhibition  and  the  international 
conference  of   electricians. 

1885,  September  15  to  October  31.  The  Novelties  Exhibition  held  in  the 
buildings  erected  for  the  use  of  the  electrical  exhibition;  this  was  the  twenty- 
ninth  exhibition  and  was  devoted  to  novelties  in  American  manufactures. 
Three  hundred  and  seventy-five  exhibitors. 

Awards  of  medals  and  diplomas  were  made  for  articles  of  novel  or 
intrinsic  merit. 

1886.  At  the  Stated  Meeting  of  the  Institute  held  October  20,  1886,  it  was 
resolved  that  the  subject  of  organizing  a  State  Weather  Service  be  referred 
to  a  special  committee,  to  be  appointed  by  the  President,  with  the  request  to 
report  a  plan  for  the  same,  if  possible,  to  the  Stated  Meeting  of  the  Institute 
in  November. 

On  December  15  the  special  committee  presented  its  report  and  recom- 
mended inmiediate  organization  of  a  "  State  Weather  Service "  with  a  volun- 
teer force  of  observers ;  that  the  cooperation  of  railroad,  telegraph  and  telephone 
companies  and  newspapers  be  solicited;  that  all  institutions  of  learning 
throughout  the  state  be  invited  to  take  an  active  interest  in  the  collection  of 
meteorological  data  and  the  study  of  the  science;  that  an  effort  be  made  to 
secure  an  appropriation  of  $3000  from  the  state,  for  the  purchase  of  instru- 
ments and  for  the  publication  of  the  results  of  observations  in  tabulated  form. 

The  offer  of  the  Chief  Signal  Officer  to  furnish  a  member  of  the  Signal 
Corps  to  assist  in  the  work  was  accepted. 

An  Act  to  establish  a  State  Weather  Service  was  at  once  drafted  and 
passed  by  the  Legislature  and  the  first  Summary  of  Meteorological  Reports  giv- 
ing the  results  of  observations  made  in  September  appeared  in  October,  1887. 

The  service  was  in  operation  until  May,  1891,  when  the  State  discontinued 
the  appropriation. 

1889.  President  Joseph  M.  Wilson,  at  the  Stated  Meeting  of  the  Institute 
held  November  20,  made  some  remarks  upon  his  observations  of  trade  schools 
in  France  and  England,  having  been  charged  with  the  task  of  investigating  the 
organization  and  mode  of  operation  of  such  institutions  on  behalf  of  the 
projected  school  of  Mr.  A.  J.  Drexel,  of  Philadelphia. 

Mr.  Wilson's  complete  report  "  On  Schools :  with  particular  reference  to 
Trade  Schools,"  appeared  in  the  issues  of  the  Journal  February  to  October 
inclusive,  1890. 

1897.  The  Board  of  Health  of  the  City  of  Philadelphia  requested  the  appoint- 
ment, by  The  Franklin  Institute,  of  a  committee  to  cooperate  with  the  Board, 
in  considering  ways  and  means  for  the  abatement  of  the  growing  evils  arising 
from  the  increasing  use  of  bituminous  coal  within  the  city  limits. 

At  the  meeting  of  the  Institute  of  April  21,  1897,  the  regular  order  of 
business  was  suspended  and  the  evening  was  devoted  to  the  consideration  of 
*'  The  Smoke  Nuisance  and  its  Regulation."  The  discussion  was  introduced 
by  a  paper  giving  a  brief  historical  account  of  the  subject  and  some  data 
having  especial  reference  to  the  smoke  question  as  it  affects  Philadelphia. 
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The  discussion  was  continued  by  brief  addresses  from  eleven  prominent 
engineers  and  the  president  of  the  Board  of  Health. 

The  discussion  was  resumed  at  the  meeting  of  May  19  by  ten  engineers 
of  note  and  the  president  of  the  Board  of  Health. 

It  was  the  unanimous  opinion  of  those  present  at  the  meeting  of  September 
15,  that  the  frequent  discharge  of  dense  black  smoke  from  furnaces  of 
stationary  boilers  is  avoidable  and  should  not  be  permitted  in  the  city  and 
that  the  emission  of  smoke  from  locomotives  and  furnaces  might  be  greatly 
reduced  if  the  cooperation  of  firemen  and  employers  were  enlisted  with  an 
earnest  intention  to  abate  the  nuisance.  Resolutions  to  this  effect  were  approved 
and  it  was  directed  that  copies  be  sent  to  the  Mayor,  the  president  of  the  Board 
of  Health  and  to  the  president  of  Councils.  At  this  meeting  descriptions  were 
presented  of  improved  furnaces  and  automatic  stokers.  The  representatives  of 
five  of  the  leading  manufacturers  were  present  and  described  their  apparatus 
illustrating  their  remarks  with  the  aid  of  models  and  lantern  slides. 

The  discussion  was  concluded  at  the  meeting  of  October  20  when  ten 
stokers  and  furnaces  were  described. 

A  detailed  account  of  the  above  discussion  appeared  in  the  issues  of  the 
Journal  for  June,  July  and  December,  1897,  and  January  and  February,  1898. 

1899.  National  Export  Exposition  held  in  conjunction  with  the  Commer- 
cial Museum  of  Philadelphia. 

The  seventy-fifth  anniversary  of  the  founding  of  the  Institute  was  observed 
by  a  series  of  conferences  and  lectures  held  in  the  Convention  Hall  of  the 
exposition  on  October  2  to  7  inclusive. 

1901.  A  special  committee  appointed  by  the  President  to  consider  the 
advisability  and  feasibility  of  the  adoption  of  the  metric  system  in  the 
United  States,  presented  its  report  on  February  19,  1902. 

The  following  preambles  and  resolutions  submitted  by  the  Committee 
were  unanimously  adopted: 

Whereas,  It  is  desirable  to  obtain  an  international  standard  of  weights 
and  measures,  also  to  simplify  and  regulate  some  of  our  existing  stand- 
ards; and 

Whereas,  The  metric  system  is  commendable,  not  only  as  a  suitable 
international  standard,  but  also  for  facility  of  computation,  convenience  in 
memorizing  and  simplicity  of  enumeration; 

Resolved,  That  The  Franklin  Institute  approves  of  any  movement  which 
will  promote  the  universal  introduction  of  the  metric  system  with  the  least 
confusion  and  expense. 

Resolved,  That  the  National  Government  should  enact  such  laws  as  will 
ensure  the  adoption  of  the  metric  system  of  weights  and  measures  as  the 
sole  standard  in  its  various  departments  as  rapidly  as  may  be  consistent  with 
the  public  service. 

The  report,  discussion  and  important  correspondence  on  the  subject  were 
published  in  the  Journal  for  June,  July  and  August,  1902. 

In  order  to  promote  both  domestic  and  foreign  commerce,  the  following 
preambles  and  resolutions  were  adopted  at  the  Stated  Meeting  of  the  Institute 
held  on  December  18: 
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Whereas,  Greater  and  cheaper  transportation  facilities  are  essential  to 
the  development  of  our  domestic  and  foreign  commerce; 

Whereas,  The  limited  appropriations  made  by  the  National  Government 
are  inadequate  to  meet  the  requirements  of  the  country,  covering  only  a  small 
percentage  of  the  approved  projects; 

Whereas,  The  former  policy  of  authorizing  the  improvement  of  our 
waterways  by  private  capital  resulted  in  a  marked  development  without  material 
cost  or  risk  to  the  general  Government; 

Whereas,  Early  and  economical  results  may  be  secured  by  a  partial 
return  to  this  method  in  localities  wh^re  no  provision  has  been  made  for 
immediate  improvement;  therefore,  be  it 

Resolved,  That  the  proper  department  of  the  general  Government  should 
be  empowered  to  authorize  the  improvement,  by  individuals  or  corporations, 
of  such  rivers,  harbors,  canals  or  other  waterways  as  are  not  provided  for 
under  the  River  and  Harbor  or  the  **  Sundry  Civil "  Bills,  with  authority  to 
collect  tolls,  upon  plans  and  regulations  to  be  approved  by  the  said  department; 
PROVIDED,  that  no  part  of  the  funds  for  such  work  shall  be  drawn  from 
the  public  treasury  of  the  United  States.    Also, 

Whereas,  The  commercial  and  industrial  interests  of  the  country  have 
attained  such  magnitude  as  to  require  a  more  systematic  organization  for  their 
regulation  and  development; 

Whereas,  A  measure  known  as  Senate  Bill  No.  738  has  been  introduced 
into  Congress  for  the  purpose  of  establishing  a  Department  of  Commerce  and 
Industries;  therefore,  be  it 

Resolved,  That  the  establishment  of  such  a  Department  of  Commerce  and 
Industries  has  the  hearty  approval  of  The  Franklin  Institute,  and  its  early 
inauguration  is  recommended. 

1906.  At  the  Stated  Meeting  of  the  Institute,  held  September  19,  at  the 
conclusion  of  the  reading  of  a  paper  on  "  The  Relations  of  the  Government 
to  Our  Waterways  "  by  Prof.  Lewis  M.  Haupt,  the  following  preamble  and 
resolutions  were  unanimously  adopted: 

Whereas,  It  is  the  present  established  policy  of  the  general  Government 
to  provide  ample  facilities  for  the  water-borne  commerce  of  the  United  States 
and  to  emancipate  interstate  commerce  from  the  obstructions  imposed  by  tolls 
or  restricted  canals  under  private  or  corporate  control,  and 

Whereas,  This  policy  has  been  successfully  inaugurated  in  all  parts  of 
the  country  with  the  exception  of  the  early  canals  skirting  the  most  populous 
and  important  cities  of  the  Atlantic  seaboard,  and 

Whereas,  The  best  interests  of  the  country  demand  the  early  construction 
of  capacious  canals  connecting  the  interior  waters  of  the  bays  and  sounds  of 
this  coast,  for  commercial  purposes  as  well  as  for  national  defense,  and 

Whereas,  The  most  important  and  least  expensive  of  these  links  is  the 
one  connecting  the  waters  of  the  Chesapeake  and  Delaware  Bays  by  a  canal 
which  is  less  than  fourteen  miles  in  length,  and  which  has  a  trunk  of  only 
nine  feet  in  depth  and  sixty-six  minimum  width,  in  which  the  Government 
is   a  joint  owner,  and  concerning  which  its   officials  and  commissions  have 


40  YEAR  BOOK  OF 

invariably  reported  that  it  is  vital  for  the  protection  of  the  coast,  as  has 
been  demonstrated  in  our  several  wars,  and 

Whereas,  Congress  has  again  authorized  the  appointment  of  a  Commis- 
sion to  ascertain  the  expense  of  securing  control  of  the  works  and  franchises 
of  the  Chesapeake  and  Delaware  Canal  with  a  view  to  the  acquisition  of  the 
aforesaid  canal  as  a  free  and  open  waterway,  which  Commission  is  to  report 
at  the  coming  session  of  Congress. 

Be  it  therefore  Resolved,  That  The  Franklin  Institute  of  Pennsylvania 
reaffirms  its  position  as  to  the  urgent  necessity  of  enlarging  our  coastwise 
waterways,  and  especially  the  Chesapeake  and  Delaware  Canal  for  c<xnmercial 
and  strategic  purposes  at  the  earliest  practicable  date. 

Resolved,  That  a  committee  be  appointed  to  present  this  resolution  to  the 
Commission  at  the  public  hearing  to  be  held  in  this  city  on  the  27th  instant. 

1912.  Centenary  of  the  Introduction  of  Gas  as  an  Illuminant  observed 
on  April  18  and  19. 

The  Institute  with  the  cooperation  of  the  American  Philosophical  Society, 
the  American  Chemical  Society  and  the  American  Gas  Institute  arranged  a 
series  of  meetings  and  lectures  dealing  with  subjects  relating  to  gas  and 
gas  manufacture.  An  important  feature  of  the  celebration  was  a  loan  exhibi- 
tion of  models,  photographs,  sketches,  prints,  manuscripts  and  drawings  relating 
to  every  phase  of  the  gas  industry;  also  specimens  of  gas  meters,  lamps  and 
burners,  gas  stoves  and  other  appliances. 

1914.  Conducted  meeting  in  Philadelphia  on  June  3  in  commemoration  of 
the  thirtieth  anniversary  of  the  International  Electrical  Exhibition.  Addresses 
were  made  by  Messrs.  E.  W.  Rice,  Charles  F.  Brush  and  Frank  J.  Sprague. 

It)i5.     First  awards  of  The  Franklin  Medal. 

1916.  Format  of  the  Journal  changed  from  6x9  inches  to  6j/^x9J/^ 
inches  with  increase  in  the  number  of  reading  pages. 

191 7.  Established  and  maintained  a  recruiting  and  examination  station 
for  applicants  for  admission  to  the  Aviation  Service  of  the  United  States  Army. 

Established  School  of  Navigation  for  the  United  States  Shipping  Board. 
Conducted  free  Radio  School  for  men  of  the  selective  draft. 

1920.  Published  "  Physics  of  the  Air,"  by  W.  J.  Humphreys,  C.E.,  Ph.D., 
665   pages,   illustrations,  diagrams,  octavo. 

1921.  Received  $1,208,468.32  from  the  bequest  of  Henry  W.  Bartol,  a 
life  member  of  the  Institute,  for  research.  *'  Bartol  Research  Foundation," 
established  for  the  purpose  of  conducting  researches  relating  to  fundamental 
problems  in  physical  science,  particularly  those  in  the  field  of  electricity,  and 
for  the  investigation  of  specific  problems  of  a  scientific  nature  which  may  arise 
in  the  industries. 

1922,  March  6  to  10  inclusive.  F.  W.  Aston,  M.A.,  D.Sc,  F.R.S.,  Fellow 
of  Trinity  College,  Cambridge,  England,  delivered  a  course  of  lectures  on 
"  Atomic  Weights  and  Isotopes." 

1923,  April  9  to  13  inclusive.  Sir  Joseph  John  Thomson,  O.M.,  F.R.S.. 
LL.D.,  Ph.D.,  D.Sc,  Master  of  Trinity  College,  Cambridge,  England,  delivered 
a  series  of  lectures  on  "  The  Electron  in  Chemistry."  Subsequently  published 
in  book  form,  144  pages,  octavo. 
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1923,  Laboratory  for  conducting  the  work  of  the  Bartol  Research 
Foundation,  provided  for  by  the  reconditioning  of  three  buildings  on  the  Insti- 
tute's property,  at  Nineteenth  and  Cherry  Streets. 

1924,  September  17,  18,  19.  The  centennial  anniversary  of  the  founding 
of  The  Franklin  Institute  in  1824  was  celebrated  by  noteworthy  exercises 
extending  over  three  days,  and  at  the  same  time  exercises  inaugurating  the 
activities  of  the  Bartol  Research  Foundation  were  held.  These  exercises 
consisted  of  formal  conferences  of  a  scientific  nature,  lectures  by  distinguished 
scientists,  receptions,  and  the  formal  opening  of  the  Bartol  Research  Labora- 
tories, and  were  terminated  by  a  great  dinner  given  to  the  delegates  and  members 
of  the  Institute. 

The  delegates  were  received  formally  on  the  first  day  of  the  celebration. 
Lectures  by  forty-six  world-renowned  scientists  and  inventors  were  delivered 
during  the  three  days.  The  hospitable  citizens  of  Philadelphia  entertained  the 
delegates  and  visitors  by  luncheons,  dinners,  and  lawn  fetes.  Appropriate  exer- 
cises were  held  at  the  Bartol  Laboratories  to  signalize  the  completion  of  the 
preparations  for  active  work  under  the  Foundation. 

The  final  centenary  dinner  brought  together  what  was  probably  the  most 
distinguished  gathering  of  scientists  from  all  the  world  ever  collected  in 
America.  Greetings  and  congratulations,  both  formal  and  informal,  were 
presented  from  all  the  institutions  and  societies  represented.  Speeches  were 
made  by  at  least  one  representative  of  every  foreign  country  from  which  a 
delegate  was  present,  and  by  representatives  of  the  University  of  Pennsylvania 
and  Princeton"  University.  All  expressed  congratulations  to  the  Institute  for 
its  honorable  history  and  its  long  record  of  usefulness  and  all  uttered  confident 
good  wishes  for  continued  growth  and  success. 

The  lectures  delivered  during  the  Centenary  Celebration  were  subsequently 
published  by  the  Institute  in  the  form  of  monographs. 

1925,  October  i.  The  first  Bartol  Research  Foundation  Fellow  was 
appointed  and  active  research  work  at  the  Laboratories  was  inaugurated. 

1926,  January  i.    New  cover  design  for  Journal  adopted. 

May  12.  First  celebration  of  Medal  Day.  All  medals  awarded  during 
the  year  presented  on  this  day. 

December  26,  27,  29,  30.  Inauguration  of  Christmas  Week  Lectures  by 
Prof.  R.  W.  Wood,  Johns  Hopkins  University.  Lectures  on  "  Recreations  with 
Radiations."   Three  monetary  prizes  awarded  for  best  lecture  note-books. 

1927,  January  12.  Establishment  of  the  James  Mapes  Dodge  Lecture 
Foundation. 


SPECIAL  MEMORIAL  LIBRARY  FUNDS 


BloomReld  H.  Moore  Memorial  Fund.  Established  by  Mrs.  Gara  Jessup 
Moore  as  a  memorial  to  her  husband.    For  the  purchase  and  care  of  books. 

Memorial  Library  Fund  of  the  International  Electrical  Exhibition  of  1884. 
For  the  purchase  of  books  of  reference  on  subjects  relating  to  electricity. 

James  T.  Morris  Memorial  Fund.  Established  by  his  brother  John 
T.  Morris.   For  the  purchase  of  books  on  mechanics. 

M.  Carey  Lea  Fund.  Bequest  of  Matthew  Carey  Lea.  For  the  purchase 
of  books  on  physics  and  chemistry. 

Harry  W.  Jayne  Fund.  For  the  purchase  of  books  on  chemistry. 

Howard  N.  Potts  Library  Fund.  Bequest  of  Howard  N.  Potts.  For  the 
purchase  of  books. 

Louis  Edward  Levy  Fund.  Founded  by  his  family.  For  the  purchase  of 
books  on  the  reproductive  arts. 

Ware  Library  Fund.  Bequest  of  Lewis  S.  Ware.  For  the  purchase  and 
care  of  all  publications  on  sugar. 

Isaac  B.  Thorn  Memorial  Fund.  Founded  by  his  daughter,  Miss  Mary 
Thorn.  Previously  given  as  a  scholarship  fund  and  now  permitted  to  be  used 
for  the  purchase  and  care  of  books. 
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CHARTER  AND  BY-LAWS 


THE  FRANKLIN  INSTITUTE 

OF  THE  STATE  OF  PENNSYLVANIA  FOR  THE  PROMOTION  OF  THE 

MECHANIC  ARTS 

An  Act,  to  incorporate  The  Franklin  Institute  of  the  State  of  Pennsyl- 
vania for  the  Promotion  of  the  Mechanic  Arts. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania  in  General  Assembly  met,  and  it  is 
hereby  enacted  by  the  authority  of  the  same,  That  the  subscribers  to  the 
association  called  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 
the  Promotion  of  the  Mechanic  Arts,  and  all  such  persons  as  may  hereafter 
be  admitted  members  of  the  same,  shall  be,  and  they  are  hereby  declared  to 
be,  a  body  politic  and  corporate,  by  the  name  and  style  of  "  The  Franklin 
Institute  of  the  State  of  Pennsylvania  for  the  Promotion  of  the 
Mechanic  Arts,"  to  have  perpetual  succession,  to  sue  and  be  sued,  implead 
and  be  impleaded,  in  all  courts  of  record  or  elsewhere,  to  use  a  common  seal, 
and  break,  alter,  and  renew  the  same  at  pleasure,  and  to  take,  hold,  and  enjoy 
lands,  tenements,  and  hereditaments;  Provided  that  the  yearly  income  of  the 
real  estates  held  by  them  shall  not  exceed  two  thousand  dollars. 

Sec.  2.  And  be  it  further  enacted  by  the  authority  aforesaid,  That  the 
objects  of  the  said  corporation  shall  be  the  promotion  and  encouragement 
of  manufactures  and  the  mechanic  and  useful  arts,  by  the  establishment  of 
popular  lectures  on  the  sciences  connected  with  them,  by  the  formation  of  a 
cabinet  of  models  and  minerals,  and  a  library,  by  offering  premiums  on  all 
objects  deemed  worthy  of  encouragement,  by  examining  all  new  inventions 
submitted  to  them,  and  by  such  other  measures  as  they  may  judge  expedient. 

Sec.  3.  And  be  it  further  enacted  by  the  authority  aforesaid.  That  the 
members  of  the  said  corporation  shall  consist  of  manufacturers,  mechanics, 
artisans,  and  persons  friendly  to  the  mechanic  arts;  they  shall  pay  such  sum 
annually,  or  in  gross,  as  shall  be  required  by  the  by-laws  of  the  said  corpora* 
tion  for  an  annual,  or  life,  subscription ;  Provided  that  nothing  herein  contained 
shall  be  construed  to  prevent  the  said  corporation  from  electing  honorary  or 
corresponding  members,  who  may  be  exempted  from  such  payments  and  other 
duties  of  membership,  in  such  manner  and  to  such  extent  as  may  be  prescribed 
by  the  by-laws  of  the  said  corporation. 

Sec.  4.  And  be  it  further  enacted  by  the  authority  aforesaid,  That  the 
officers  of  the  said  corporation  shall  be  a  president,  two  vice-presidents,  a 
recording  secretary,  a  corresponding  secretary,  a  treasurer,  and  twenty-four 
managers,  who  shall,  together,  constitute  a  board  of  managers  of  the  said 
corporation,  and  such  other  officers  as  the  said  corporation  shall  deem  needful; 
two-thirds  of  the  managers  shall  be  manufacturers  or  mechanics;  the  said 
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officers  shall  be  elected  at  an  annual  meeting  of  the  said  corporation,  to  be 
held  on  the  third  Thursday  of  January;  if  an  election  shall  not  take  place  oo 
that  day,  the  corporation  shall  not  for  that  cause  be  dissolved,  but  an  election 
shall  be  held  as  soon  afterwards  as  may  be,  and  until  sucfl  election  the  officers 
in  place  shall  continue  to  act;  public  notice  of  all  elections  shall  be  g^ven  in 
such  manner  as  may  be  prescribed  by  the  by-laws  of  the  said  corporation ;  the 
present  officers  of  the  said  association  are  hereby  constituted  the  officers  of  the 
corporation  hereby  created  and  shall  continue  to  hold  their  respective  offices 
till  otherwise  elected  under  the  provisions  of  this  act;  Provided  always,  that 
the  said  corporation  shall  have  power  to  increase  the  number  of  vice-presidents 
and  managers  hereinbefore  mentioned,  to  such  number  as  may  be  deemed 
advisable  and  convenient  at  a  stated  meeting  of  the  said  corporation,  the  same 
public  notice  of  such  intended  alteration  being  previously  given  as  may  be 
required  to  be  given  of  the  election  of  officers  of  the  said  corporation. 

Sec  5.  And  be  it  further  enacted  by  the  authority  aforesaid.  That  the 
duties  and  rights  of  the  members  of  the  said  corporation,  the  powers  and 
functions  of  the  members  of  the  said  corporation,  the  powers  and  functions 
of  the  officers  thereof  hereinbefore  mentioned,  and  of  such  others  as  may 
hereafter  be  added,  the  mode  of  supplying  vacancies  in  office,  the  times  of 
meeting  of  the  said  corporation,  and  of  the  board  of  managers,  the  numbers 
which  shall  constitute  a  quorum  at  any  such  meetings,  the  mode  of  electing 
members,  the  terms  of  their  admission,  the  causes  which  shall  justify  their 
suspension  or  expulsion  from  the  corporation,  and  all  other  concerns  of  the  said 
corporation  shall  be  regulated  by  the  by-laws  and  ordinances  of  the  said 
corporation  hereafter  to  be  made,  which  the  said  corporation  is  hereby  author- 
ized and  empowered  to  make  and  alter,  in  the  manner  which  may  be  therein 
mentioned ;  Provided  that  the  said  by-laws  or  ordinances  shall  not  be  repugnant 
to,  or  inconsistent  with,  the  constitution  or  laws  of  the  United  States  or 
of  this  Commonwealth. 

Office  of  the  Clerk  of  the  Senate  of  the  Commonwealth  of 

Pennsylvania, 

March  30th,  1824. 

I  certify  that  the  foregoing  Bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.  As  witness  my  hand 
the  day  and  year  above  written. 

(Signed.)  Jno.  Dupuy,  Clerk. 

An  Act  to  amend  and  alter  the  Act  incorporating  The  Franklin  Institute 
of  the  State  of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts. 

Whereas,  The  Act  approved  March  thirtieth,  one  thousand  eight  hundred 
and  twenty- four,  incorporating  The  Franklin  Institute  of  the  State  of  Penn- 
sylvania, for  the  Promotion  of  the  Mechanic  Arts,  has  been  found  insufficient 
and  inconvenient  for  accomplishing  the  objects  of  said  corporation,  and  the 
said  corporation  has  applied  for  alteration  and  amendment  thereof. 

Section  i.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  Commonwealth  of  Pennsylvania,  in  General  Assembly  met,  and  it  is 
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Office  of  the  Secretary  of  the  Commonwealth  of  Pennsylvania, 

April  25th,  1864. 
I  certify  that  the  foregoing  bill  passed  both  branches  of  the  Legislature, 
and  received  the  signature  of  the  Governor  on  this  day.    As  witness  my  hand 
the  day  and  the  year  above  written. 

(Signed.)  Eli  Slifer,  Secretary  of  the  Commonwealth, 

BY-LAWS  OF  THE  INSTITUTE 

Article  L — Stock 

Section  i.  The  Real  and  Personal  Estates  of  the  Institute  as  held  upon 
the  First  day  of  January,  One  Thousand  Eight  Hundred  and  Eighty-one,  shall 
be  valued  at  One  Hundred  Thousand  Dollars,  and  shall  be  represented  by  Ten 
Thousand  Shares  of  Stock  of  the  par  value  of  Ten  Dollars  each.  Said  shares 
shall  be  divided  into  two  classes,  vis.: — 

First  Class. — Shares  not  registered  for  use:  on  which  no  annual  payment 
shall  be  charged  or  collected,  and  the  holders  thereof  shall  not  have  the  privileges 
of  members  of  the  Institute,  but  may,  if  of  legal  age,  vote  at  any  annual  election 
for  officers  and  managers  upon  the  payment  of  One  Dollar  upon  each  share 
of  stock  on  which  they  may  desire  to  vote ;  provided,  however,  such  shares  have 
been  held  by  the  same  person  at  least  three  months  before  such  election. 

Shares  of  the  First  Class  may  be  converted  into  shares  of  the  Second  Qass 
at  the  pleasure  of  the  owners,  provided  the  transfer  be  approved  by  the  Board 
of  Managers;  but,  when  once  so  converted,  they  shall  always  continue  in  the 
Second  Class. 

Second  Class. — Shares  registered  for  use:  on  which  Twelve  Dollars  per 
annum  shall  be  due  and  payable  from  resident  members  in  advance  on  the  first 
day  of  October  in  each  year,  except  as  hereinafter  provided. 

Non-resident  holders  of  Second  Class  stock  shall  pay  an  annual  fee  of 
Five  Dollars. 

Sec.  2.  The  holders  of  Second  Class  stock  shall  be  entitled  to  the  use  of 
the  library,  lectures  and  reading-room ;  and,  if  of  legal  age,  to  all  other  privileges 
of  membership  in  the  Institute,  so  long  as  they  make  the  annual  payment  in 
advance;  and  shall,  on  the  payment  of  One  Dollar  therefore,  be  entitled  to  a 
Certificate  of  Membership. 

Sec.  3.  If  the  annual  dues  for  successive  years  remain  unpaid  at  the 
expiration  of  two  and  a  half  years  on  any  share  of  stock  of  the  Second  Class, 
such  share  shall  then  become  forfeited  to  the  Institute;  but  such  forfeiture  may 
be  remitted  by  a  unanimous  vote  of  the  Board  of  Managers. 

Sec  4.  Stock  of  the  Second  Class  may  be  held  in  trust  for  persons  not  of 
legal  age,  and  shall  be  liable  to  the  payment  of  only  one-half  the  annual  fees  due 
upon  stock  of  Second  Class  held  by  persons  of  legal  age;  provided,  that  when 
such  minors  arrive  at  legal  age,  new  certificates,  subject  to  the  full  annual  con- 
tribution, shall  issue  on  payment  of  the  customary  fee. 

Sec  5.  Certificates  for  the  First  Class  stock  may  be  issued  for  any  number 
of  shares  in  a  single  certificate ;  but  every  certificate  for  the  Second  Class  shall 
be  for  one  share  only. 


48  YEAR  BOOK  OF 

permanently  at  a  distance  of  not  less  than  twenty-five  miles  from  Philadelphia 
and  who  shall  pay  the  sum  of  One  Hundred  Dollars  ($ioo)  in  any  one  year. 

Sec.  6.  Resident  members  shall  be  residents  of  the  City  of  Philadelphia 
who  have  been  elected  to  membership  in  the  Institute  and  who  shall  pay  annual 
dues  of  Fifteen  Dollars. 

Sec.  7.  Non-resident  members  shall  be  those  members  who  reside  perma- 
nently at  a  distance  of  not  less  than  twenty-five  miles  from  Philadelphia  and 
who  shall  pay  annual  dues  of  Five  Dollars.  They  shall  also  pay  an  initiation  fee 
of  Five  Dollars. 

Sec.  8.  Student  members  shall  be  over  sixteen  and  under  twenty-two  years 
of  age.  They  shall  pay  annual  dues  of  Three  Dollars  if  they  do  not  receive  the 
Journal  of  the  Institute,  and  Six  Dollars  if  they  do  receive  the  Journal. 
The  term  of  student  members  shall  be  limited  by  the  age  of  twenty-two  years, 
after  which  time  they  shall  be  eligible  for  transfer  to  the  other  classes  of 
membership  upon  the  payment  of  the  appropriate  fee  or  dues. 

Sec.  9.  Privileges :  All  members,  of  whatever  class,  are  entitled  to  partici- 
pate in  the  meetings  of  the  Institute,  in  the  use  of  the  Library,  to  receive  tickets 
for  the  lectures,  and  to  receive  monthly  one  copy  of  the  Journal  of  the 
Institute,  except  that  student  members,  and  honorary  and  corresponding  mem- 
bers shall  not  have  the  right  to  vote,  nor  to  hold  office,  and  student  members 
paying  the  Three-dollar  annual  dues  shall  not  receive  the  Journal  of 
the  Institute. 

Article  III. — Payments  of  Dues 

Section  i.  The  annual  fees  for  membership  shall  be  due  and  payable  on  the 
first  of  October  in  each  year,  in  advance,  but  all  members  elected  after  the 
thirty-first  of  March  in  each  year  shall  pay  in  advance  for  the  current  year  one- 
half  of  the  annual  dues. 

Sec.  2.  Any  member  whose  dues  are  more  than  three  months  in  arrears  shall 
be  notified  by  the  Controller.  Should  such  dues  not  be  paid  when  they  become 
six  months  in  arrears,  the  privileges  of  membership  shall  be  suspended.  When 
nine  months  in  arrears  such  member  shall  be  notified  again,  and  if  such  dues 
become  one  year  in  arrears,  the  said  member  shall  forfeit  all  connection  with  the 
Institute.  The  Board  of  Managers  at  its  discretion  may  extend  the  time  for 
payment  and  for  the  application  of  these  penalties. 

The  Board  of  Managers  may  remit  temporarily  the  annual  dues  of  any 
member  who,  for  reasons  satisfactory  to  the  Board,  is  tmable  to  pay  such  dues; 
and  the  Board  may  remit  the  whole  or  part  of  the  dues  in  arrears  or  accept 
in  lieu  thereof  service  or  material  contributed  to  the  Institute. 

Sec.  3.  Every  person  admitted  to  membership  in  the  Institute  shall  be 
considered  as  liable  for  the  payment  of  dues  until  he  shall  have  resigned,  been 
dropped  or  have  been  relieved  therefrom  by  the  Board  of  Managers. 

Sec.  4.  Resignations  of  membership  shall  be  made  to  the  Board  of  Managers 
in  writing,  but  need  not  be  accepted  until  all  dues  and  arrears  up  to  date  of 
resignation  shall  have  been  paid. 

Sec.  5.  The  annual  dues  from  members  may  be  applied  to  the  current 
expenses  of  the  Institute,  but  all  moneys  received  from  Life  and  Endowment 
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memberships  shall  be  added  to  the  capital  account  of  the  Institute,  and  only  the 
income  therefrom  shall  be  applied  to  current  expenses. 

Article  IV. — Election  of  Officers 

Section  i.  The  officers  shall  be  a  President,  three  Vice-presidents,  a 
Secretary,  a  Treasurer,  a  Controller,  a  Librarian,  and  twenty- four  Managers. 

Sec.  2.  At  the  annual  meeting  of  the  Institute  the  President  and  the 
Treasurer  shall  be  elected  to  serve  one  year,  and  one  Vice-president,  and  eight 
Managers,  shall  be  elected  to  serve  for  three  years ;  provided,  that  the  officers 
now  elected  or  who  may  hereafter  be  elected  shall  continue  to  serve  until  their 
successors  be  elected. 

Sec.  3.  All  elections  for  officers  of  the  Institute  shall  be  by  letter  ballot, 
and  no  vote  may  be  cast  by  proxy. 

Sec.  4.  Nominations  for  President,  Vice-president,  Treasurer  and 
Managers  shall  be  made  in  writing  at  the  stated  meeting  in  the  month  of 
December.  Each  nomination  paper  must  be  signed  by  at  least  two  members, 
who  shall  certify  that  the  candidate  will  serve  if  elected.  After  the  nominations 
are  closed,  the  President  shall  appoint  three  members,  who  are  neither  officers 
nor  nominees,  to  act  as  tellers  of  the  election.  The  list  of  nominees  shall  be 
posted  at  the  Institute  and  incorporated  (with  directions  for  voting)  in  a  ballot 
to  be  sent  to  each  member  by  the  Secretary  at  least  one  week  before  the  date 
of  the  election.  Each  ballot  shall  be  accompanied  by  a  return  envelope  addressed 
"  To  the  Tellers  of  Election,"  and  provided  with  a  space  for  the  signature  of 
the  member  voting. 

Sec.  5.  On  the  date  of  the  annual  meeting,  and  at  an  hour  previously 
designated  by  their  chairman,  the  tellers  shall  meet  at  the  Institute  and  shall 
count  all  legal  votes  that  have  been  received  by  mail  or  placed  in  the  ballot  box 
before  8  o'clock  p.m.;  and  when  the  count  is  completed  they  shall  report  to  the 
annual  meeting  of  the  Institute  the  total  number  of  ballots  cast,  together  with 
the  number  of  votes  received  by  each  candidate.  Thereupon  the  presiding  officer 
shall  announce  the  names  of  the  candidates  who  received  the  plurality  of  votes 
for  each  office,  and  shall  declare  them  elected  officers  of  the  Institute  for  the 
ensuing  terms. 

Article  V. — Duties  of  Officers 

Section  i.  The  President  shall  be  the  executive  head  of  the  Institute  and 
as  such  shall  have  the  general  direction  and  supervision  of  all  the  affairs  of  the 
Institute.  He  shall  preside  at  all  meetings  of  the  Institute  and  of  the  Board  of 
Managers  and  shall  be  ex  officio  a  member  of  all  committees  of  the  Institute 
and  of  the  Board. 

Sec.  2.  The  Vice-presidents  shall  exercise  the  duties  of  the  President  in 
his  absence  in  the  order  of  their  seniority  in  office. 

Sec.  3.  The  Secretary  of  the  Institute  shall  be  appointed  by  the  Board  of 
Managers  and  shall  have  charge  and  supervision,  subject  to  the  Board  of 
Managers,  of  all  the  scientific  activities  of  the  Institute,  other  than  those  con- 
nected with  the  Bartol  Research  Foundation,  its  publications,  musetmi  and 
equipment.     He  shall  keep  the  minutes  of  all  meetings  of  the  Institute  and 
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of  the  Board  of  Managers,  and  shall  perform  all  the  duties  usually  pertaining 
to  the  office  of  Secretary.  He  shall  be  ex  officio  a  member  of  the  Board  of 
Managers,  and  of  all  standing  committees  of  the  Institute  and  of  the  Committee 
on  Publications  of  the  Board  of  Managers. 

Sec.  4.  The  Treasurer  shall  receive  all  funds,  payable  to  the  Board  of 
Managers,  and  all  moneys  collected  for  the  Institute.  He  shall  deposit  all 
moneys  received,  in  the  name  of  the  Institute,  in  such  banks  or  trust  companies 
as  the  Board  of  Managers  may  direct.  He  shall  make  no  payments  without 
the  authority  of  the  Board  of  Managers.  He  shall  see  that  there  are  kept 
accurate  acounts  of  the  income  and  disbursements  of  the  Institute,  shall  report 
current  receipts  and  payments  at  each  stated  meeting  of  the  Board  of  Managers, 
and  shall  make  a  detailed  statement  of  the  financial  condition  of  the  Institute 
at  its  annual  meeting.  He  shall  give  bond  to  an  amount,  and  with  such  surety, 
as  the  Board  of  Managers  shall  determine.  In  case  of  a  vacancy  in  the  office 
of  Treasurer,  it  shall  be  the  duty  of  the  Board  of  Managers  to  appoint  a  person 
to  perform  the  duties  of  the  position  until  the  next  annual  meeting. 

Sec.  5.  The  Board  of  Managers  shall  appoint  the  Controller,  who  shall 
keep  all  the  accounts  of  the  Institute,  shall  collect  all  moneys  due  the  Institute 
and  deposit  them  in  the  Treasurer's  account,  and  shall  approve  all  expenditures. 
He  shall  act  with  the  Committee  on  Finance  in  the  preparation  of  the  annual 
budget.  He  shall  act  as  the  business  agent  of  the  publications  of  the  Institute. 
He  shall  have  charge  of  the  buildings  of  the  Institute  and  shall  be  responsible 
for  their  maintenance,  repairs  and  insurance.  He  shall  perform  such  other 
duties  as  may  be  prescribed  by  the  Board  of  Managers. 

Sec.  6.  The  Board  of  Managers  shall  appoint  a  Librarian,  who  shall  have 
charge  of  the  library  and  reading-room  of  the  Institute,  and  who  shall  perform 
the  duties  usually  pertaining  to  such  office,  subject  to  instructions  from  the  Board. 

Article  VI. — Board  of  Managers 

Sectipn  I.  The  Board  of  Managers  shall  have  entire  charge  and  control 
of  the  affairs  of  the  Institute,  and  shall  consist  of  twenty- four  members  elected 
as  provided  in  Article  IV.  The  President,  the  Vice-presidents,  the  Secretary,  the 
Treasurer,  and  the  Chairman  of  the  Committee  on  Science  and  the  Arts  shall 
be  ex  officio  members. 

Sec.  2.  They  shall  present,  through  the  President,  at  the  annual  meeting 
of  the  Institute,  a  report  of  their  proceedings  and  of  the  condition  of  the 
affairs  of  the  Institute. 

Sec.  3.  They  shall  hold  stated  meetings  once  in  each  month  except  in 
July  and  August.  The  chairman  shall  be  the  President  of  the  Institute.  Seven 
of  their  members  shall  constitute  a  quorum. 

Sec.  4.  Special  meetings  may  be  called  by  the  President  at  his  discretion, 
and  shall  be  called  by  him  on  written  request  of  the  Executive  Committee  or  of 
any  seven  members  of  the  Board.  In  case  of  his  absence  or  refusal  to  act, 
such  special  meeting  shall  be  called  by  the  Secretary. 

Sec.  5.  Members  who  have  not  attended  five  regular  meetings  in  the  twelve 
months   prior  to   the  stated   meeting  of   the   Institute   in   December,   shall   be 
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reported  thereat  as  having  resigned,  unless  it  be  unanimously  voted  by  the  Board 
at  that  meeting,  that  such  member  has  been  absent  for  sufficient  reason. 

Sec.  6.  All  vacancies  on  the  Board  of  Managers  shall  be  filled  by  the  Board 
until  the  next  annual  meeting  of  the  Institute. 

Article  VII. — Committees  of  the  Board  of  Managers 

The  following  standing  committees  of  the  Board  of  Managers,  each  con- 
sisting of  five  members,  shall  be  appointed  by  the  President  and  approved  by 
the  Board: 

I.  Executive.  2.  On  Endowment.  3.  On  Finance.  4.  On  Membership. 
5.  On  Publications.    6.  On  Bartol  Research  Foundation. 

The  Executive  Committee  shall  make  to  the  Board  such  recommendation  as 
it  may  deem  advisable,  but  in  the  absence  of  specific  delegation  of  authority,  it 
shall  have  no  power  to  act  on  behalf  of  the  Board. 

The  Committee  on  Finance  shall  have  charge  of  all  securities  and  investment 
funds  belonging  to  the  Institute  and  shall  invest  and  reinvest  the  same  and  pay 
the  income  therefrom  to  the  Treasurer  of  the  Institute.  The  Committee  may, 
with  the  approval  of  the  Board  of  Managers,  appoint  a  trust  company  of  the 
City  of  Philadelphia  to  act  as  fiscal  agent  under  the  direction  of  the  Committee. 
All  purchases  or  sales  of  securities  shall  be  reported  monthly  to  the  Board. 

The  Bartol  Research  Foundation  Committee  shall  have  charge  of  the 
provision,  maintenance  and  operation  of  all  laboratories  and  equipment  con- 
cerning the  Bartol  Research  Foundation.  It  shall  engage  the  professional 
staff  subject  to  the  approval  of  the  Board  of  Managers  of  the  Institute  and 
shall  also  engage  and  direct  the  operators  and  helpers  employed  in  the  work 
of  the  Foundation.  It  shall  be  composed  of  not  more  than  twelve  members, 
as  follows :  Five  members  of  the  Board  of  Managers,  appointed  by  the  President 
and  approved  by  the  Board ;  the  President ;  the  Director  of  the  Bartol  Research 
Laboratories;  five  members  appointed  by  the  President  with  the  approval  of 
the  Board  from  the  membership  of  the  Institute  not  members  of  the  Board. 

The  Director  of  the  Bartol  Research  Laboratories  shall  report  to  the 
Bartol  Research  Foundation  Committee.  All  other  employees  of  the  Foun- 
dation shall  report  to  the  Director.  The  Committee  shall  have  full  power  to 
carry  out  the  purposes  of  the  Foundation.  It  shall  make  a  rejwrt  of  its 
operation  to  the  Board  of  Managers  at  each  stated  meeting. 

Article  Wll.-^Audits 

The  accounts  of  the  Treasurer  and  of  the  Fiscal  Agent  shall  be  audited  at 
least  once  a  year  by  certified  public  accountants,  who  shall  report  to  the  Board 
of  Managers. 

Article  IX. — Committees  of  the  Institute 

Skction  i.  There  shall  be  the  following  standing  committees  of  the 
Institute: 

1.  On  Library. 

2.  On  Meetings. 

3.  On  Musetmi. 

4.  On  Science  and  the  Arts. 
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Sec.  2.  The  Committees  on  Library,  Meetings  and  Museum  shall  consist  of 
ten  members  each,  appointed  by  the  President  at  the  first  stated  meeting  after 
the  annual  election,  to  serve  one  year. 

Sec.  3.  The  Committee  on  Library  shall  purchase  books  and  other  publica- 
tions of  a  kind  and  character  suitable  to  and  consonant  with  the  purpose  of  the 
Institute's  library. 

Sec.  4.  The  Committee  on  Meetings  shall  act  with  the  Secretary  of  the 
Institute  to  secure  for  presentation  before  the  Institute  papers  dealing  authori- 
tatively with  subjects  of  import  in  the  fields  of  physical  science  and  engineering. 

Sec.  5.  The  Committee  on  Science  and  the  Arts  shall  consist  of  sixty 
members  who  shall  serve  three  years.  Twenty  shall  be  elected  each  year  by  the 
Board  of  Managers  at  the  first  meeting  after  the  annual  election.  The  Committee 
shall  investigate  current  discoveries,  inventions  and  other  achievements  of 
workers  in  the  physical  sciences  and  their  application  in  the  mechanic  and 
industrial  arts  with  a  view  of  affording  such  recognitions  as  lie  within  the 
power  of  the  Institute  to  bestow. 

Sec.  6.  These  committees  shall  organize  and  adopt  rules  and  regulations 
suitable  to  their  several  activities,  subject  to  the  approval  of  the  Board. 

Article  X. — Meetings 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third  Wednesday 
of  each  month,  except  in  June,  July,  August,  and  September.  That  on  the  third 
Wednesday  in  January  of  each  year  shall  be  the  annual  meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve  members 
of  the  Institute.     Fifteen  members  shall  constitute  a  quorum. 

Article  XI. — Amendments 

These  By-Laws  may  be  altered  or  amended  at  any  stated  meeting  of  the 
members  of  the  Institute,  provided  notice  in  writing,  signed  by  two  members, 
of  the  proposed  alteration  or  amendment,  shall  be  given  to  the  Board  of 
Managers  two  months  prior  to  the  said  meeting,  except  that  amendments  to 
Article  I,  relating  to  capital  stock,  must  be  ratified  subsequently  by  a  majority 
of  the  stock  represented  at  a  meeting  specially  called  for  this  purpose. 

BY-LAWS  OF  THE  BOARD  OF  MANAGERS 

Organisation  Meeting. 

A  meeting  for  the  purpose  of  organizing,  electing  members  of  the  Com- 
mittee on  Science  and  the  Arts,  appointing  a  Secretary,  an  Assistant  Secretary 
and  Librarian,,  a  Controller  and  Standing  Committees,  shall  be  held  on  the 
fourth  Wednesday  in  January,  at  4.15  o'clock,  p.m. 

Stated  Meetings. 

Stated  meetings  shall  be  held  on  the  second  Wednesday  of  each  month  at 
12.30  o'clock,  P.M. 

Order  of  Business. 

1.  Calling  the  roll. 

2.  Reading  the  minutes  of  the  previous  meeting. 

3.  Report  from  Treasurer. 
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4.  Reports  from  Standing  Committees  of  the  Board  of  Managers: 

(a)  Finance.  (d)  Bartol  Research  Foundation. 

(b)  Membership.  (e)  Endowment. 

(c)  Publications.  (f)  Executive. 

5.  Reports  from  Standing  Committees  of  the  Institute: 

(a)  Library.  (c)  Museum. 

(b)  Meetings.  (d)  Science  and  the  Arts. 

6.  Reports  from  Special  Committees. 

7.  Deferred  Business. 

8.  New  Business. 

Reports. 

All  committees  of  the  Board  shall  keep  regular  minutes  of  their  proceedings 
and  shall  report  monthly  to  the  Board;  they  shall  also  report,  through  the 
Committee  on  Finance,  to  the  stated  meeting  of  the  Board  in  September,  an 
estimate  of  moneys  they  require  for  the  service  of  the  ensuing  year. 
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Sec.  2.  The  Committees  on  Library,  Meetings  and  Museum  shall  consist  of 
ten  members  each,  appointed  by  the  President  at  the  first  stated  meeting  after 
the  annual  election,  to  serve  one  year. 

Sec.  3.  The  Committee  on  Library  shall  purchase  books  and  other  publica- 
tions of  a  kind  and  character  suitable  to  and  consonant  with  the  purpose  of  the 
Institute's  library. 

Sec.  4.  The  Committee  on  Meetings  shall  act  with  the  Secretary  of  the 
Institute  to  secure  for  presentation  before  the  Institute  papers  dealing  authori- 
tatively with  subjects  of  import  in  the  fields  of  physical  science  and  engineering. 

Sec.  5.  The  Committee  on  Science  and  the  Arts  shall  consist  of  sixty 
members  who  shall  serve  three  years.  Twenty  shall  be  elected  each  year  by  the 
Board  of  Managers  at  the  first  meeting  after  the  annual  electbn.  The  Committee 
shall  investigate  current  discoveries,  inventions  and  other  achievements  of 
workers  in  the  physical  sciences  and  their  application  in  the  mechanic  and 
industrial  arts  with  a  view  of  affording  such  recognitions  as  lie  within  the 
power  of  the  Institute  to  bestow. 

Sec.  6.  These  committees  shall  organize  and  adopt  rules  and  regulations 
suitable  to  their  several  activities,  subject  to  the  approval  of  the  Board. 

Article  X. — Meetings 

Section  i.  The  Institute  shall  hold  stated  meetings  on  the  third  Wednesday 
of  each  month,  except  in  June,  July,  August,  and  September.  That  on  the  third 
Wednesday  in  January  of  each  year  shall  be  the  annual  meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  order  of  the  President,  upon 
request  of  the  Board  of  Managers,  or  the  written  application  of  twelve  members 
of  the  Institute.     Fifteen  members  shall  constitute  a  quorum. 

ARTiax  XL — Amendments 

These  By-Laws  may  be  altered  or  amended  at  any  stated  meeting  of  the 
members  of  the  Institute,  provided  notice  in  writing,  signed  by  two  members, 
of  the  proposed  alteration  or  amendment,  shall  be  given  to  the  Board  of 
Managers  two  months  prior  to  the  said  meeting,  except  that  amendments  to 
Article  I,  relating  to  capital  stock,  must  be  ratified  subsequently  by  a  majority 
of  the  stock  represented  at  a  meeting  specially  called  for  this  purpose. 

BY-LAWS  OF  THE  BOARD  OF  MANAGERS 

Organization  Meeting. 

A  meeting  for  the  purpose  of  organizing,  electing  members  of  the  Com- 
mittee on  Science  and  the  Arts,  appointing  a  Secretary,  an  Assistant  Secretary 
and  Librarian,,  a  Controller  and  Standing  Committees,  shall  be  held  on  the 
fourth  Wednesday  in  January,  at  4.15  o'clock,  p.m. 

Stated  Meetings. 

Stated  meetings  shall  be  held  on  the  second  Wednesday  of  each  month  at 
12.30  o'clock,  P.M. 

Order  of  Business. 

1.  Calling  the  roll. 

2.  Reading  the  minutes  of  the  previous  meeting. 

3.  Report  from  Treasurer. 
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4.  Reports  from  Standing  Committees  of  the  Board  of  Managers: 

(a)  Finance.  (d)  Bartol  Research  Foundation. 

(b)  Membership.  (e)  Endowment. 

(c)  Publications.  (f)  Executive. 

5.  Reports  from  Standing  Committees  of  the  Institute: 

(a)  Library.  (c)  Museum. 

(b)  Meetings.  (d)  Science  and  the  Arts. 

6.  Reports  from  Special  Committees. 

7.  Deferred  Business. 

8.  New  Business. 

Reports. 

All  committees  of  the  Board  shall  keep  regular  minutes  of  their  proceedings 
and  shall  report  monthly  to  the  Board;  they  shall  also  report,  through  the 
Committee  on  Finance,  to  the  stated  meeting  of  the  Board  in  September,  an 
estimate  of  moneys  they  require  for  the  service  of  the  ensuing  year. 


AWARDS  BY  THE  INSTITUTE 

The  following  awards  are  made  by  The  Franklin  Institute: 

The  Franklin  Medal. 

The  Elliott  Cresson  Medal. 

The  Howard  N.  Potts  Medal. 

The  Louis  Edward  Levy  Medal. 

The  George  R.  Henderson  Medal. 

The  Walton  Clark  MedaL 

The  John  Price  WetheriU  Medal. 

The  Edward  Longstreth  Medal. 

The  Certificate   of  Merit. 

The  Boy  den  Premium. 

The  making  or  recommending  of  these  awards  is,  by  resolution  of  the 
Institute,  entrusted  to  its  Committee  on  Science  and  the  Arts,  a  Committee 
consisting  of  sixty  members  of  the  Institute.  This  Committee  recommends 
to  the  Institute  the  award  of  the  Franklin  Medal  to  distinguished  scientists  or 
technologists;  and  investigates,  upon  application,  and  reports  on  any  worthy 
invention,  discovery  or  process,  recommending  the  award,  according  to  merit, 
of  the  Elliott  Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  Louis  Edward 
Levy  Medal,  the  George  R.  Henderson  Medal,  the  Walton  Clark  Medal,  the 
John  Price  WetheriU  Medal,  the  Edward  Longstreth  Medal,  or  the  Certificate 
of  Merit. 

The  Franklin  Medal  (Gold  Medal  and  Certificate). — This  medal  is 
awarded  annually  from  the  Franklin  Medal  Fund,  founded  January  i,  1914, 
by  Samuel  Insull,  Esq.,  to  those  workers  in  physical  science  or  technology, 
without  regard  to  country,  whose  efforts,  in  the  opinion  of  the  Institute, 
acting  through  its  Committee  on  Science  and  the  Arts,  have  done  most  to 
advance  a  knowledge  of  physical  science  or  its  applications. 

The  Elliott  Cresson  Medal  (Gold  Medal  and  Certificate).— This  medal 
is  awarded  for  discovery  or  original  research,  adding  to  the  sum  of  human 
knowledge,  irrespective  of  commercial  value ;  leading  and  practical  utilizations 
of  discovery;  and  invention,  methods  of  products  embodying  substantial  ele- 
ments of  leadership  in  their  respective  classes,  or  unusual  skill  or  perfection 
in  workmanship. 

The  Howard  N.  Potts  Medal  (Gold  Medal  and  Certificate) .—This  medal 
is  awarded  for  distinguished  work  in  science  or  the  arts;  important  develop- 
ment of  previous  basic  discoveries ;  inventions  or  products  of  superior  excel- 
lence or  utilizing  important  principles. 

The  Louis  E.  Levy  Medal  (Gold  Medal  and  Certificate). — This  medal 
is  awarded  to  the  author  of  a  paper  of  especial  merit,  published  in  the  Journal 
OF  The  Franklin  Institute,  preference  being  given  to  one  describing  the 
author's  experimental  and  theoretical  researches  in  a  subject  of  funda- 
mental  importance. 

The  George  R.  Henderson  Medal  (Gold  Medal  and  Certificate). — This 
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have,  in  the  judgment  of  the  Institute,  done  most  to  advance  a 
knowledge  of  physical  science  or  its  applications. 

6.  That  any  excess  of  income  from  this  ftmd,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 

The  Elliott  Cresson  Medal.— Under  date  of  February  i8,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  Trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  simi  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscription:  The  obverse — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around  the 
margin,  "  Elliott  Cresson  Medal,  A.D.  1848."  Reverse — around 
the  margin,  **  Awarded  by  The  Franklin  Institute  of  Pennsyl- 
vania." The  centre  to  be  filled  by  engraving  the  name  of  the 
party  to  whom  awarded  and  the  year  in  which  the  award  is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances  made  either  for  some  discovery  in  the  arts  and  sciences, 
or  for  the  invention  or  improvement  of  some  useful  machine,  or 
for  some  new  process  or  combination  of  materials  in  manufactures, 
or  for  ingenuity,  skill  or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal.— Howard  N.  Potts,  Esq.,  of  Philadelphia, 
Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided  for  the 
establishment  of  this  medal  as  follows : 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges ;  in  trust  to  invest  the  same  and  apply  the 
income  thereof  or  such  part  or  portion  of  it  as  may  be  adequate 
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have,  in  the  judgment  of  the  Institute,  done  most  to  advance  a 
knowledge  of  physical  science  or  its  applications. 

6.  That  any  excess  of  income  from  this  ftmd,  beyond  such 
average  annual  sum  as  might  be  deemed  necessary  by  the  Institute 
for  the  number  of  medals  it  is  considered  best  to  award,  might 
be  used  for  premiums  to  accompany  the  medals. 

The  Elliott  Cresson  Medal.— Under  date  of  February  i8,  1848,  Elliott 
Cresson,  Esq.,  of  Philadelphia,  Pennsylvania,  conveyed  to  the  Trustees  for 
The  Franklin  Institute  one  thousand  dollars  of  the  six  per  cent,  convertible 
loan  of  the  President,  Managers  and  Company  of  the  Schuylkill  Navigation 
Company — to  hold  the  said  sum  and  the  interest  to  accrue  thereon,  for  the 
following  uses  and  purposes: 

1.  The  Trustees  to  keep  the  principal  invested  as  it  now  (1848) 
is  until  it  is  reimbursed  by  the  said  Company,  and  immediately 
after  such  reimbursement  to  reinvest  the  said  principal  of  one 
thousand  dollars  in  such  securities,  bearing  interest,  as  may  by 
law  be  designated  for  the  investment  of  trust  funds.  And  from 
time  to  time,  as  the  said  principal  sum  may  be  reimbursed,  to 
reinvest  the  same  in  like  manner. 

2.  To  cause  suitable  dies  to  be  prepared  for  striking  the 
gold  medal  out  of  the  first  sufficient  moneys  received  for  interest 
on  the  said  sum  of  one  thousand  dollars,  the  dies  to  bear  the 
following  devices  and  inscription:  The  obverse — a  medallion 
likeness  of  the  said  Elliott  Cresson  with  inscription  around  the 
margin,  "  Elliott  Cresson  Medal,  A.D.  1848."  Reverse — around 
the  margin,  '*  Awarded  by  The  Franklin  Institute  of  Pennsyl- 
vania." The  centre  to  be  filled  by  engraving  the  name  of  the 
party  to  whom  awarded  and  the  year  in  which  the  award  is  made. 

3.  After  the  said  dies  have  been  prepared,  and  paid  for  out 
of  the  money  received  for  interest,  the  said  Trustees  to  cause 
to  be  struck,  from  time  to  time,  such  number  of  gold  medals  as 
the  interest  received  will  pay  for,  and  to  deliver  the  same  to 
the  Treasurer  of  The  Franklin  Institute,  to  be  by  him  transmitted 
to  such  persons  or  parties  as  the  said  Franklin  Institute  may 
have  awarded  the  same;  the  said  awards,  however,  to  be  in  all 
instances  made  either  for  some  discovery  in  the  arts  and  sciences, 
or  for  the  invention  or  improvement  of  some  useful  machine,  or 
for  some  new  process  or  combination  of  materials  in  manufactures, 
or  for  ingenuity,  skill  or  perfection  in  workmanship. 

The  Howard  N.  Potts  Medal.— Howard  N.  Potts,  Esq.,  of  Philadelphia, 
Pennsylvania,  died  July  24,  1906,  leaving  a  will  in  which  he  provided  for  the 
establishment  of  this  medal  as  follows: 

"  I  give  and  bequeath  to  The  Franklin  Institute  of  the  State 
of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts  and 
its  successors,  the  sum  of  one  thousand  dollars,  without  deduction 
for  taxes  or  charges;  in  trust  to  invest  the  same  and  apply  the 
income  thereof  or  such  part  or  portion  of  it  as  may  be  adequate 
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for  the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold 
medal,  to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Louis  E.  Levy  Medal. — Under  date  of  December  12,  1923,  the 
following  letter  was  received  from  Mr.  Lionel  F.  Levy,  a  member  of  the  Com- 
mittee on  Science  and  the  Arts: 

To  The  Board  of  Managers  of 

The  Franklin  Institute  of  The  State  of  Pennsylvania, 
"  Philadelphia,  Pennsylvania. 
"  Gentlemen : 

"  Understanding  from  my  associates  on  your  Committee  on  Science  and 
the  Arts  that  a  feeling  obtains  among  them  that  the  purposes  of  the  Institute 
would  be  aided  should  there  be  available  to  the  Institute  a  medal  for  the 
recognition  of  contributions  to  the  Journal,  I  take  the  liberty  of  addressing 
you  to  say  that  my  brother,  Mr.  Howard  S.  Levy,  my  sister.  Miss  Hortense 
Levy,  and  I  will  be  glad  to  found  a  medal  in  memory  of  our  Father,  the  late 
Louis  E.  Levy,  under  the  following  general  conditions: 

"  First :  That  we  furnish  a  sum  not  exceeding  five  hundred  ($500)  dollars 
to  cover  the  cost  of  an  appropriate  design  and  the  necessary  dies  and  diplomas. 

"  Second :  That  the  medal  be  of  gold  and  have  an  intrinsic  value  of  about 
sixty  ($60)  dollars. 

"  Third :  That  we  furnish  the  sum  of  two  thousand  ($2000)  dollars  to 
be  known  as  the  Louis  E.  Levy  Medal  Fund. 

"  Fourth :  That  the  interest  on  this  fund  shall  be  used  from  time  to 
time  in  awarding  the  Louis  £.  Levy  Medal  for  papers  contributed  to  the 
Journal  of  the  Institute,  descriptive  of  the  author's  researches  in  physical 
science  or  of  his  engineering  achievements,  which  have  added  largely  to  the 
sum  of  knowledge  or  aided  greatly  the  well-being  of  mankind. 

"  Fifth :  That  any  excess  of  income  from  this  f imd  beyond  that  necessary 
for  the  number  of  medals  which  the  Institute  may  think  best  to  award  shall  be 
added  to  the  Louis  E.  Levy  Library  Fund. 
"I  am. 


"  Very  truly  yours, 

"  (Signed)     Lionel  F.  Levy." 

This  matter  was  brought  to  the  attention  of  the  Board  of  Managers  at 
their  meeting  on  December  12,  1923,  and  the  proposed  fund  was  accepted. 

The  George  R.  Henderson  Medal. — Under  date  of  September  24, 
1924,  the  following  communication  was  presented  to  the  Acting  Secretary: 

*'  I  herewith  present  to  The  Franklin  Institute  the  sum  of  two  thousand 
five  hundred  dollars  ($2500).  Of  this  amount  a  sufficient  sum  is  to  be  used 
for  the  cost  of  preparing  dies  for  a  medal  to  be  known  as  the  George  R. 
Henderson  Gold  Medal  which  is  to  be  awarded  by  the  Institute  on  the 
recommendation  of  the  Committee  on  Science  and  the  Arts  for  meritorious 
inventions  or  discoveries  in  the  field  of  railway  engineering.  The  remaining 
amount  is  to  constitute  a  fund  in  trust,  the  net  income  from  which,  or  such 
portion  thereof  as  may  be  needed,  shall  be  used  for  the  purchase  of  the  said 
gold  medal  as  required. 
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for  the  purpose,  from  time  to  time,  to  the  purchase  of  a  gold 
medal,  to  be  awarded  in  the  name  of  the  said  Franklin  Institute  for 
distinguished  work  in  science  or  the  mechanic  arts." 

The  Louis  E.  Levy  Medal. — Under  date  of  December  12,  1923,  the 
following  letter  was  received  from  Mr.  Lionel  F.  Levy,  a  member  of  the  Com- 
mittee on  Science  and  the  Arts: 

"  To  The  Board  of  Managers  of 

"  The  Franklin  Institute  of  The  State  of  Pennsylvania, 
"  Philadelphia,  Pennsylvania. 
**  Gentlemen : 

"  Understanding  from  my  associates  on  your  Committee  on  Science  and 
the  Arts  that  a  feeling  obtains  among  them  that  the  purposes  of  the  Institute 
would  be  aided  should  there  be  available  to  the  Institute  a  medal  for  the 
recognition  of  contributions  to  the  Journal,  I  take  the  liberty  of  addressing 
you  to  say  that  my  brother,  Mr.  Howard  S.  Levy,  my  sister.  Miss  Hortense 
Levy,  and  I  will  be  glad  to  found  a  medal  in  memory  of  our  Father,  the  late 
Louis  E.  Levy,  under  the  following  general  conditions: 

"  First :  That  we  furnish  a  sum  not  exceeding  five  hundred  ($500)  dollars 
to  cover  the  cost  of  an  appropriate  design  and  the  necessary  dies  and  diplomas. 

"  Second :  That  the  medal  be  of  gold  and  have  an  intrinsic  value  of  about 
sixty  ($60)  dollars. 

"  Third :  That  we  furnish  the  sum  of  two  thousand  ($2000)  dollars  to 
be  known  as  the  Louis  E.  Levy  Medal  Fund. 

"  Fourth :  That  the  interest  on  this  fund  shall  be  used  from  time  to 
time  in  awarding  the  Louis  E.  Levy  Medal  for  papers  contributed  to  the 
Journal  of  the  Institute,  descriptive  of  the  author's  researches  in  physical 
science  or  of  his  engineering  achievements,  which  have  added  largely  to  the 
sum  of  knowledge  or  aided  greatly  the  well-being  of  mankind. 

"  Fifth :  That  any  excess  of  income  from  this  fimd  beyond  that  necessary 

for  the  number  of  medals  which  the  Institute  may  think  best  to  award  shall  be 

added  to  the  Louis  E.  Levy  Library  Fund. 

"  I  am,  .^ ,  _  - 

Very  truly  yours, 

"  (Signed)     Lionel  F.  Levy." 

This  matter  was  brought  to  the  attention  of  the  Board  of  Managers  at 
their  meeting  on  December  12,  1923,  and  the  proposed  fund  was  accepted. 

The  George  R.  Henderson  MedaL — Under  date  of  September  24, 
1924,  the  following  communication  was  presented  to  the  Acting  Secretary: 

**  I  herewith  present  to  The  Franklin  Institute  the  sum  of  two  thousand 
five  hundred  dollars  ($2500).  Of  this  amount  a  sufficient  sum  is  to  be  used 
for  the  cost  of  preparing  dies  for  a  medal  to  be  known  as  the  George  R. 
Henderson  Gold  Medal  which  is  to  be  awarded  by  the  Institute  on  the 
recommendation  of  the  Committee  on  Science  and  the  Arts  for  meritorious 
inventions  or  discoveries  in  the  field  of  railway  engineering.  The  remaining 
amount  is  to  constitute  a  fund  in  trust,  the  net  income  from  which,  or  such 
portion  thereof  as  may  be  needed,  shall  be  used  for  the  purchase  of  the  said 
gold  medal  as  required. 


S8  YEAR  BOOK  OF 

"  Any  accumulation  after  providing  the  medals  shall,  after  each  period 
of  five  years,  be  added  to  the  trust  fund,  and  if  this  fund  increases  to  double 
the  original  amount,  one-half  the  net  income  may  be  used  to  provide  the 
Henderson  Medal  for  inventions  in  other  fields  than  railway  engineering. 

"  (Signed)     Virginia  P.  C.  Henderson." 

This  was  presented  to  the  Board  of  Managers  for  consideration  at  their 
meeting  on  October  8,  1924,  and  was  duly  accepted. 

The  Walton  Clark  MedaL — On  November  30,  1926,  the  United  Gas 
Improvement  Company  of  Philadelphia  presented  to  The  Franklin  Institute  a 
sufficient  fund  to  permit  of  the  award,  not  more  frequently  than  once  a  year, 
of  a  gold  medal,  to  be  known  as  the  Walton  Clark  Medal,  **  to  the  author  of 
the  most  notable  advance  in  knowledge,  or  improvement  in  apparatus,  or  in 
method,  concerning  the  science  or  the  art  of  Gas  Manufacture,  or  distribution 
or  utilization  in  the  production  of  illumination  or  of  heat,  or  of  power."  The 
obverse  of  the  medal  bears  a  profile  relief  of  Dr.  Walton  Clark,  and  is  inscribed 
around  the  margin,  "  The  Walton  Clark  Medal."  The  reverse  bears  the  legend 

"Awarded  by  The  Franklin  Institute  to for  original  and  notable 

work  in  the  gas  industry." 

The  donors  of  the  Medal  generously  agreed  to  the  following  condition: 
"If,  in  the  opinion  of  the  Institute,  in  any  year  there  is  no  basis  for  award, 
it  will  be  agreeable  that  the  income  shall  be  used  for  the  acquisition  of  books 
covering  the  subjects  of  manufacturing  gas,  to  be  placed  in  an  alcove,  or  other 
suitable  place,  properly  marked  with  reference  to  Mr.  Qark." 

The  John  Price  Wcthcrill  Medal. — On  April  3,  1917,  the  family  of  the 
late  John  Price  Wetherill  gave  to  The  Franklin  Institute  a  certain  sum  as  the 
first  contribution  toward  the  establishment  of  a  Fund  for  the  promotion  of 
research,  to  be  known  as  "  The  John  Price  Wetherill  Memorial  Research  Fund." 

On  June  10,  1925,  the  Board  of  Managers  of  The  Franklin  Institute,  in 
accordance  with  the  desires  of  the  family  of  Mr.  Wetherill,  voted  to  set  aside 
as  much  of  this  Fund  as  might  be  necessary,  for  the  design  and  production  of 
a  silver  medal,  to  be  known  as  "  The  John  Price  Wetherill  Medal,"  and  to  be 
awarded  for  discovery  or  invention  in  Physical  Sciences,  or  for  new  and 
important  combinations  of  principles  or  methods  already  known. 

The  obverse  of  the  medal  bears  a  profile  relief  of  Mr.  Wetherill  and  is 
inscribed  around  the  margin — "  The  John  Price  Wetherill  Medal  1925." 

The  reverse  bears  the  legend :  "  Awarded  by  The  Franklin  Institute  to 
for  discovery,  invention,  or  development  in  the  physical  sciences." 

The  Edward  Longstreth  Medal. — In  the  month  of  May,  1890,  Edward 
Longstreth,  Esq.,  of  Philadelphia,  Pennsylvania,  retired  member  of  The 
Baldwin  Locomotive  Works,  deposited  with  The  Franklin  Institute  in  trust, 
a  registered  bond  of  the  Baltimore  Traction  Company  for  the  sum  of  one 
thousand  dollars,  for  the  founding  and  perpetuation  of  the  Edward  Longstreth 
Medal  of  Merit ;  the  interest  accruing  from  said  principal  sum  to  be  used  in 
procuring  and  awarding  said  medals  for  the  encouragement  of  invention,  and 
in  recognition  of  meritorious  work  in  science  and  the  industrial  arts;  the  said 
awards  to  be  made  by  The  Franklin  Institute  through  its  Committee  on  Science 
and  the  Arts,  under  such  rules  as  said  Committee  may  adopt. 
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This  donor  further  presented  to  The  Franklin  Institute  twelve  silver  medals 
and  the  die  therefor  designed  and  executed  under  the  direction  of  a  committee 
of  the  Institute  with  his  approval. 

On  May  14,  1890,  the  Board  of  Managers  of  The  Franklin  Institute,  by 
resolution,  accepted  on  behalf  of  the  Institute  the  gifts  of  the  donor,  and 
on  September  17,  1890,  the  Institute,  by  resolution  following,  confirmed  the 
acceptance : 

"Resolved,  That  the  Institute  hereby  confirms  the  action  of 
the  Board  of  Managers  in  accepting  the  gift  of  foundation  of  the 
Edward  Longstreth  Medal  of  Merit,  and  in  expressing  its  grateful 
acknowledgments  for  the  gift. 

"Resolved,  That  the  grant  of  the  Edward  Longstreth  Medal, 
in  accordance  with  the  wishes  of  the  donor,  be  entrusted  to  the 
Committee  on  Science  and  the  Arts,  subject  to  such  conditions 
as  the  said  Committee,  with  the  approval  of  the  Institute,  may 
propose." 
The  obverse  of  the  medal  bears  the  effigy  of  the  donor,  and  is  inscribed 
around  the  margin,  **  The  Edward  Longstreth  Medal  of  Merit,  Founded  1890." 
On  the  reverse  is  inscribed  around  the  margin,  "  Awarded  by  The  Franklin 
Institute,"  and  in  the  centre  is  engraved  the  name  of  the  recipient  with  the 
date  and  object  of  award. 

On  March  19,  1913,  Charles  Longstreth,  son  of  the  above-named  Edward 
Longstreth,  deposited  with  The  Franklin  Institute  the  further  sum  of  one 
thousand  dollars  to  be  added  to  the  original  fund  to  be  kept  with  it  in  trust 
in  perpetuity,  the  interest  to  be  used  as  is  the  interest  of  the  original  fund. 

The  Certificate  of  Merit. — At  the  stated  meeting  of  the  Institute,  held 
on  June  21,  1882,  the  following  resolution  was  adopted: 

"Resolved,  That  the  Committee  on  Science  and  the  Arts  of 
The  Franklin  Institute  is  hereby  authorized  to  award,  and  issue 
to  persons  by  said  Committee  adjudged  worthy,  a  Certificate 
of  Merit  for  their  inventions,  discoveries  or  productions,  which 
certificate  shall  read  as  follows: 

"  *  The  Franklin  Institute  of  the  State  of  Pennsylvania  for 

the   Promotion  of   the  Mechanic  Arts,   awards  to  

this   Certificate   of    Merit.     This    award    is   made 


pursuant  to  the   recommendation  of   the   Committee  on    Science 

and  the  Arts. 

"  *  Report    No.    Approved,    19    


*i  t 


President. 

"  *  [seal]  Secretary. 


"'Chairman  of  the  Committee  on  Science  and  the  Arts.'" 

The  Hoyden  Premium. — On  March  23,  1859,  Uriah  A.  Boyden,  Esq., 
of  Boston,  Massachusetts,  deposited  with  The  Franklin  Institute  the  simi  of 
one  thousand  dollars  to  be  awarded  as  a  premium  to  any  resident  of  North 
America  who  shall  determine  by  experiment  whether  all  rays  of  light,  and 
other  physical  rays,  are  or  are  not  transmitted  with  the  same  velocity. 
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The  problem  has  been  more  specifically  defined  by  the  Board  of  Managers, 
as  follows: 

"  Whether  or  not  all  rays  in  the  spectrum  known  at  the  time  the  offer 
was  made,  namely,  March  23,  1859,  and  comprised  between  the  lowest  frequency 
known  thermal  rays  in  the  infra-red,  and  the  highest  frequency  known  rays 
in  the  ultra-violet,  which  in  the  opinion  of  the  Committee  lie  between  the 
approximate  frequencies  of  2  x  10"  double  vibrations  per  second  in  the  infra-red 
and  8x  10"  in  the  ultra-violet,  travel  through  free  space  with  the  same  velocity." 

An  award,  made  during  the  year  1907,  covered  the  solution  of  the  problem 
so  far  as  the  transmission  of  the  visible  and  ultra-violet  rays  is  concerned. 
It  has  been  directed  by  the  Board  of  Managers  that  the  balance  of  the  fund 
be  retained,  to  be  awarded  to  such  person  as  shall  demonstrate  whether  or 
not  the  infra-red  rays  are  or  are  not  transmitted  with  the  same  velocity  as 
the  other  rays. 


REGULATIONS  OF  THE  COMMITTEE  ON 
SCIENCE  AND  THE  ARTS 

Article  I. — Investigations 

Section  i.  The  Committee  shall  investigate,  by  sub-committee  or  other- 
wise, any  subject  referred  to  it  by  the  Institute;  and  upon  a  majority  vote  of 
the  members  present  at  any  stated  meeting,  it  may  investigate  any  subject 
presented  on  motion  of  a  member  or  by  application  as  herein  provided. 

Sec.  2.  Secret  processes  or  compounds  will  not  be  considered  by  the 
Committee ;  nor  will  the  treatment  of  materials  by  any  substance  be  considered, 
unless  the  composition  used  and  the  method  of  treatment  are  fully  disclosed. 

Sec.  3.  A  request  or  a  recommendation  for  the  investigation  of  a  subject 
shall  be  made  in  writing  addressed  to  the  Secretary  who  will  submit  it  with 
full  detailed  information  to  the  Sub-committee  on  New  Subjects  and  Prelimi- 
nary Examination.  If  this  Sub-committee  recommends  it  as  a  suitable  subject 
for  investigation  to  the  Committee  on  Science  and  the  Arts,  and  if  this 
recommendation  is  adopted  by  the  General  Committee,  the  Secretary  shall  notify 
the  applicant  accordingly  and  furnish  an  application  blank  substantially  like 
the  form  appended. 

Sec.  4.  It  shall  not  be  competent  for  any  member  of  the  Committee  on 
Science  and  the  Arts  to  be  an  applicant  for  investigation  unless  the  subject  for 
investigation  be  referred  to  the  Committee  by  a  vote  of  the  Institute. 

Article  II. — Meetings  of  the  Committee 

Section  i.  The  Committee  shall  hold  stated  meetings  at  8  o'clock  p.m. 
on  the  first  Wednesday  of  each  month,  excepting  July,  August  and  September. 

Sec  2.  Special  meetings  may  be  called  by  the  Chairman,  and  shall  be 
called  by  him  upon  the  written  request  of  five  members  of  the  Committee. 

Sec  3.  At  all  meetings  of  the  Committee  nine  members  shall  constitute 
a  quorum  for  transacting  general  business,  but  for  final  action  upon  a  report 
conferring  or  recommending  an  award  or  for  amending  the  rules  of  the 
Committee,  a  quorum  shall  consist  of  not  less  than  fifteen  members. 

Sec  4.    At  its  stated  meetings  the  Committee  shall  proceed  in  the  following 

Order  of  Business: 

1.  Calling  the  roll. 

2.  Reading  of  the  minutes  of  preceding  meeting. 

3.  Approval  of  bills. 

4.  Reading  of  correspondence. 

5.  Report  of  sub-committee  on  new  subjects  and  preliminary  examination. 

6.  Reports  of  standing  and  special  sub-committees. 

7.  Consideration  of  reports  for  final  action. 
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8.  Reports  of  sub-committees  on  investigation,  first  reading. 

9.  Deferred  business. 

10.  New  business. 

11.  Adjournment. 

Article  III. — Chairman 

Section  i.  A  Special  Committee  for  nominating  a  Chairman  for  the 
ensuing  year,  consisting  of  three  recent  past  Chairmen,  shall  be  appointed  at 
the  January  Meeting  of  the  Committee,  this  special  committee  to  report  its 
nomination  of  a  candidate  at  the  February  meeting.  At  this  meeting,  additional 
nominations  may  be  made  by  any  member  of  the  Committee  on  Science  and 
the  Arts.  The  election  shall  be  by  ballot  at  the  same  meeting,  when  the  person 
receiving  the  highest  number  of  votes  shall  be  declared  elected.  He  shall  imme- 
diately assume  office  and  shall  perform  his  duties  until  his  successor  is  installed. 
He  shall  not  be  eligible  for  election  in  two  successive  terms. 

Sec.  2.  The  Chairman  shall  appoint  the  members  of  all  sub-committees 
unless  otherwise  ordered,  and  may  serve  ex  officio  on  all  sub-committees  except 
those  charged  with  investigations. 

Sec.  3.  The  election  of  a  member  as  Chairman  shall  be  held  to  vacate  his 
membership  of  any  and  all  sub-committees  of  investigation  on  which  he  may 
be  serving,  except  if  he  has  the  report  of  such  Committee  prepared  or  in 
preparation,  in  which  case  he  shall  complete  his  work,  but  when  such  report  is 
presented  for  consideration,  he  shall  call  on  another  member  to  preside  while 
the  subject  is  under  discussion. 

Sec.  4.  The  Chairman  shall  submit  to  the  stated  meetings  of  the  Board 
of  Managers  in  October,  December,  February,  April  and  June  of  each  year,  a 
report  of  the  number  of  investigations  pending  before  the  Committee,  the 
number  disposed  of  since  the  last  report,  with  the  action  taken  or  award 
made  in  each  case,  and  the  number  and  nature  of  new  investigations  undertaken 
since  the  last  report,  and  such  other  information  as  to  the  work  of  the  Com- 
mittee as  the  Board  of  Managers  may  require.  He  shall  also  report  to  the 
stated  meetings  of  the  Institute  such  recent  action  of  the  Committee  as  he  may 
deem  of  interest. 

Article  IV. — Standing  Suh-committces 

Section  i.  There  shall  be  appointed  each  February  by  the  Chairman  a 
sub-committee  of  not  less  than  five  members  of  the  Committee,  to  be  styled 
the  "  Sub-committee  on  New  Subjects  and  Preliminary  Examination."  The 
duties  of  this  sub-committee  shall  be  to  keep  a  general  observation  of 
progress  made  in  science  a^d  the  arts  and  to  report  to  the  Committee  subjects 
adjudged  worthy  of  investigation;  to  cooperate  with  the  Secretary  in  keeping 
the  work  of  the  Committee  properly  before  the  public,  and  to  recommend  at 
each  regular  meeting  the  acceptance  or  otherwise  of  all  applications  for  investi- 
gation. This  sub-committee  shall  meet  at  least  once  prior  to  each  regular 
meeting  of  the  Committee. 

Sec.  2.  There  shall  be  appointed  each  February  by  the  Chairman,  from 
the  membership,  a  sub-committee  styled  the  **  Sub-committee  on  Literature," 
consisting  of  six  members.  It  shall  be  the  duty  of  this  sub-committee  to  exam- 
ine carefully  all  papers  that  are  published  in  the  Institute's  Journal  during 


THE  FRANKLIN  INSTITUTE  63 

the  current  calendar  year,  and  to  report  to  the  Committee  not  later  than 
January  of  the  following  year,  which,  if  any,  of  those  papers  deserve  the 
award  of  the  Louis  Edward  Levy  Medal. 

Sec.  3.  There  shall  be  appointed  by  the  Chairman  from  the  membership 
each  February,  a  sub-committee  styled  the  "  Sub-committee  on  Awarding  the 
Franklin  Medal,"  the  duty  of  which  shall  be  to  make  recommendations  of  the 
award  of  this  medal  under  the  provisions  of  the  deed  of  gift. 

Article  V. — Suh-committces  on  Investigation  of  Applications 

Section  i.  Upon  the  acceptance  of  an  application  for  investigation,  a 
sub-committee  shall  be  appointed  by  the  Chairman  to  conduct  the  investigation. 

Sec.  2.  Sub-committees  shall  be  appointed  from  the  membership  of  the 
Committee,  but  they  may  include  a  minority  of  other  persons  whose  expert 
services  are  desired  in  the  examination. 

Sec.  3.  When  the  personnel  of  a  sub-committee  on  investigation  is  finally 
determined,  a  notice  shall  be  sent  to  all  members  thereof  giving  the  names  of 
the  members  of  the  sub-committee. 

Sec.  4.  No  person  who  is  interested  in  the  issue  shall  be  a  member  of  the 
sub-committee  on  investigation. 

Sec.  5.  An  applicant  for  investigation  may  withdraw  his  application  at 
any  time  before  final  action  by  the  Committee;  which  withdrawal  shall  be 
reported  to  the  Committee. 

Sec.  6.  When  the  Secretary  has  obtained  the  necessary  information  from 
the  applicant,  he  shall  notify  the  sub-committee,  who  shall  then  proceed  with 
the  investigation. 

Sec.  7.  Correspondence  between  the  sub-committee  and  the  applicant 
must  be  carried  on  through  the  office  of  the  Secretary,  in  order  that  the  official 
records  shall  be  complete. 

Sec.  8.  Sub-committees  shall  whenever  possible  make  direct  examination 
and  tests  of  the  subject  under  investigation,  and  shall  not  accept  tests,  data  or 
information  furnished  by  others  without  first  satisfying  themselves  as  to  the 
accuracy  thereof.  They  shall  in  no  case  recommend  an  award  solely  on  the 
basis  of  tests,  data  or  information  furnished  by  parties  in  any  way  interested 
in  the  subject  of  the  award.  When  data  submitted  by  persons  not  members  of 
the  sub-committee  are  included  in  the  latter's  report,  it  shall  be  so  stated. 

Sec.  9.  Sub-committees  must  ascertain  that  articles,  processes,  products, 
etc.,  examined  are  genuine  samples  of  the  subject  under  investigation. 

Sec.  10.  Each  sub-committee  on  investigation  shall  report  its  progress  to 
the  Committee  at  intervals  of  not  more  than  two  consecutive  stated  meetings; 
and  any  sub-committee  failing  so  to  report  for  four  consecutive  stated 
meetings  may  be  discharged  from  further  consideration  of  the  subject  at  the 
discretion  of  the  Chairman,  who  shall  then  appoint  a  new  sub-committee  to 
continue  the  investigation. 

Sec.  II.  Any  member  of  a  sub-committee  on  investigation  failing  to  dis- 
charge his  duties  may  be  replaced  by  another  member  at  the  discretion  of 
the  Chairman. 
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Sec  12.  Sub-committees  may  request  applicants  to  furnish  drawings, 
diagrams  or  other  exhibits  for  the  purpose  of  investigations  and  for  the 
records  of  the  Committee. 

Sec.  13.  When  it  is  found  that  the  subject  under  investigation  has  become 
involved  in  litigation,  the  sub-committee  shall  defer  further  action  until 
the  litigation  is  terminated,  or  the  Committee  decides  that  the  sub-committee 
may  proceed. 

Article  VI. — Sub-committee  Meetings 

Section  i.  A  quorum  for  the  transaction  of  business  at  any  meeting 
of  a  sub-committee,  properly  called,  shall  consist  of  the  one  or  more  mem- 
bers present. 

Sec.  2.  No  applicant  or  other  person  interested  in  the  issue  of  an  investi- 
gation shall  be  present  at  a  meeting  of  a  sub-committee  or  of  the  Committee 
except  at  the  invitation  of  the  sub-committee  charged  with  the  investigation. 

Article  VII. — Sub-committees'  Reports 

Section  i.  Reports  of  progress  and  final  reports  of  sub-committees  shall 
be  made  to  the  Committee  in  writing.  Final  reports  shall  begin  and  end 
substantially  as  indicated  in  Form  B  hereto  appended. 

Sec.  2.  When  a  sub-committee  on  investigation  deems  the  subject  upon 
which  it  reports  worthy  of  an  award  of  the  Elliott  Cresson  Medal,  the  George 
R.  Henderson  Medal,  the  Walton  Clark  Medal,  the  Howard  N.  Potts  Medal,  the 
John  Price  Wetherill  Medal,  the  Edward  Longstreth  Medal  or  the  Certificate 
of  Merit,  it  shall  include  in  its  report  a  recommendation  to  that  effect ;  and  such 
recommendations  may  be  adopted  by  a  majority  vote  of  the  Committee,  but  shall 
not  be  changed  except  by  a  vote  of  two- thirds  of  the  members  present. 

Sec.  3.  A  report  of  a  sub-committee  on  investigation,  before  its  acceptance 
by  the  Committee,  may  be  edited  by  the  Secretary  of  the  Institute  in  conjunc- 
tion with  the  Chairman  of  the  sub-committee,  but  without  changing  its  meaning 
or  effect. 

Sec.  4.  A  report  of  a  sub-committee  on  investigation,  before  its  acceptance 
by  the  Committee,  shall  be  signed  by  a  majority  of  the  members  of  the 
sub-committee  charged  with  the  investigation. 

Sec.  5.  Any  member  or  members  of  a  sub-committee  may  file  a  minority 
report  at  least  three  days  prior  to  the  meeting  at  which  the  majority  report  is 
to  be  presented. 

Sec.  6.  No  member  of  a  sub-committee  shall  be  permitted  to  sign  a  report 
without  having  personally  examined  the  subject  under  investigation,  or  taken 
part  in  its  discussion  at  a  meeting  of  the  sub-committee. 

Sec.  7.  Reports  of  sub-committees  on  investigation  shall  be  accompanied 
by  such  drawings,  diagrams  or  other  exhibits  as  will  serve  to  elucidate 
the  subject. 

Sec.  8.  All  exhibits  pertaining  to  reports  shall  be  numbered,  marked 
for  identification,  and  signed  by  the  Secretary  of  the  Institute  in  substantially 
the  following  form,  and  the  seal  of  the  Institute  shall  be  impressed  thereon: — 
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Exhibit  No. ,  pertaining  to  report  of  the  Committee  on  Science  and 

the  Arts  No.  


Secretary, 
Sec.  9.  After  the  report  of  a  sub-committee  on  investigation  has  passed 
its  first  reading  before  the  Committee,  a  copy  of  its  descriptive  portion  may 
be  furnished  the  applicant,  who  may  make  an  explanation  or  objections,  in 
writing,  addressed  to  the  Chairman  of  the  Committee;  but  such  writing  must 
be  received  not  later  than  the  next  stated  meeting  of  the  Committee. 

Sec.  id.  The  report  of  a  sub-committee  on  investigation  may  be  discussed 
and  amended  at  the  meeting  of  the  Committee  at  which  it  is  first  presented, 
but  shall  be  laid  over  for  a  second  reading  and  final  action  until  the  next 
stated  meeting;  except  where  no  recommendation  of  an  award  is  made  in  the 
report,  when  it  may,  by  a  majority  vote,  be  finally  disposed  of  at  the  time 
of  the  first  reading. 

Sec.  II.  Final  action  on  a  report  of  a  sub-committee  on  investigation 
recommending  an  award  shall  not  be  taken  imless  at  least  one  member  of  the 
sub-committee  who  signed  the  report  is  present. 

Article  VIII. — Reconstderation 

Section  i.  Upon  the  adoption  of  a  report  of  a  sub-committee,  a  motion 
for  reconsideration  must  be  made  within  the  next  three  months.  If  such  a 
motion  is  made  and  accepted,  a  vote  of  two-thirds  of  a  quorum  for  final  action 
shall  be  required  to  change  the  report  as  previously  adopted. 

Sec.  2.  A  second  investigation  of  a  subject  shall  not  be  ordered  except  on 
a  vote  of  two-thirds  of  the  members  present  at  a  stated  meeting. 

Article  IX. — Advertisement  of  Recommendations 

Section  i.  Upon  the  adoption,  by  the  Committee  on  Science  and  the  Arts, 
of  a  report  of  a  sub-committee  on  investigation  setting  forth  that  a  discovery, 
invention,  improvement  or  manufacture  is  worthy  of  an  award  of  the  Elliott 
Cresson  Medal,  the  Howard  N.  Potts  Medal,  the  George  R.  Henderson  Medal 
or  the  John  Price  Wetherill  Medal,  publication  shall  be  made  in  three  successive 
issues  of  the  Journal  of  The  Frankun  Institute,  stating  that  at  the  expira- 
tion of  three  months  from  the  date  of  the  first  publication,  the  person  making 
such  discovery,  invention,  improvement  or  manufacture  shall  be  entitled  to 
receive  the  award  of  the  said  medal,  unless  within  the  time  satisfactory  evidence 
shall  have  been  submitted  to  the  Committee  on  Science  and  the  Arts  of  the 
want  of  originality  or  merit,  in  the  supposed  discovery,  invention,  improvement 
or  manufacture. 

Sec.  2.  The  adoption  by  the  Committee  on  Science  and  the  Arts  of  a 
report  of  a  sub-committee  recommending  an  award  of  the  Franklin  Medal, 
the  Louis  Edward  Levy  Medal,  the  Walton  Clark  Medal,  the  Edward  Longstreth 
Medal  or  the  Certificate  of  Merit,  shall  be  conclusive  without  advertisement. 

Article  X. — Protests 

Section  i.  Protests  against  recommendations  advertised  by  publication 
in  the  Journal  must  be  received  within  three  months  of  the  date  of  first 
publication.     Such  protests  shall  be  presented  to  the  Committee  at  its  next 
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stated  meeting  following  date  of  receipt,  and  shall  be  affirmed  only  by  a  vote 
of  two-thirds  of  a  quorum  for  final  action,  in  which  case  a  re-investigation 
shall  be  made. 

Artio^  XI. — Institute  Reports 

Section  i.  Reports  issued  by  the  Institute  shall  begin  and  end  substan- 
tially as  in  Form  C  appended.  They  shall  be  written  upon  an  official  form 
provided  by  the  Institute. 

Sec.  2.  Reports  when  issued  shall  state  that  they  are  the  action  of  The 
Franklin  Institute  by  its  Committee  on  Science  and  the  Arts.  They  shall  be 
attested  by  the  President  and  the  Secretary  of  the  Institute  and  by  the  Chairman 
of  the  Committee,  and  shall  be  impressed  with  the  seal  of  the  Institute; 
and  they  may  also  bear  the  names  of  the  members  who  signed  the  sub- 
committee's report. 

Sec.  3.  On  the  completion  of  an  investigation,  the  applicant  shall  be 
provided  with  a  certified  copy  of  the  Institute's  report. 

Article  XII. — Amendments  to  Regulations 

Section  i.  Proposals  to  amend  these  regulations  shall  be  presented  to 
the  Committee  in  writing,  signed  by  at  least  two  members.  They  may  be 
considered  when  presented,  but  shall  not  be  acted  upon  until  the  next  stated 
meeting  after  presentation,  and  shall  then  be  adopted  if  agreed  to  by  two-thirds 
of  the  required  quorum. 

Sec  2.  Notice  of  proposed  amendments  shall  be  sent  to  each  member  on 
the  programme  for  the  meeting  at  which  they  may  be  acted  upon. 


Since  much  latitude  is  allowed  by  the  terms  of  the  several  medal  bequests 
and  no  rules  for  the  making  of  Institute  awards  conflicting  with  the  purpose 
and  intent  of  the  donors  can  be  made,  it  is  obviously  not  the  part  of  wisdom 
to  attempt  too  much  in  the  way  of  definition.  It  is  suggested  that  future 
awards  be  made  with  the  following  general  understanding: 

1.  That  the  Certificate  of  Merit  be  awarded  for  meritorious  inventions 
and  physical  processes. 

2.  That  the  Edward  Longstreth  Medal  be  awarded  for  invention  of  high 
order  and  for  particularly  meritorious  improvements  and  developments  in 
machines  and  mechanical  processes. 

3.  That  the  John  Price  Wetherill  Medal  be  awarded  for  discovery  or 
invention  in  the  physical  sciences,  or  for  new  and  important  combinations  of 
principles  or  methods  already  known. 

4.  That  the  Howard  N.  Potts  Medal  be  awarded  in  recognition  of 
important  discoveries   in  physical   science. 

5.  That  the  George  R.  Henderson  Medal  be  awarded  in  recognition  of 
meritorious  inventions  or  discoveries  in  the  field  of  railway  engineering. 

6.  That  the  Elliott  Cresson  Medal  be  awarded  in  recognition  of  inventions 
of  signal  value  and  fundamentally  important  in  the  arts  and  industries. 

7.  That  the  Lx)uis  Edward  Levy  Medal  be  awarded  in  recognition  of  papers 
contributed  to  the  Journal  of  the  Institute,  which  are  of  superior  excellence 
and  descriptive  of  a  field  in  science  or  engineering  to  which  the  author  has 
contributed  fruitful  research. 
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8.  That  the  Franklin  Medal  continue  to  be  awarded  to  those  whose  efforts 
have  contributed  most  to  a  knowledge  of  physical  science  and  its  applications. 

REPORT  FORMS  OF  COMMITTEE  ON  SCIENCE  AND  THE  ARTS 

FORM  A 

(Application  for  Investigation) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF   PENNSYLVANIA 

FOR  THE 

PROMOTION  OF  THE   MECHANIC  ARTS 

In  the  matter  of  your  application  to  The  Franklin  Institute  for  a  con- 
sideration of  your  invention  or  discovery  entitled  

the  following  data  are  requested  for  the 

information  of  the  Committee  on  Science  and  the  Arts: 

1.  What  is  the  specific  purpose  of  the  invention? 

2.  What  is  the  condition  of  the  prior  art  in  this  regard? 

3.  What  improvement  is  claimed  to  be  effected  by  the  invention? 

4.  How  is  the  improvement  effected? 

5.  What  patents,  if  any,  have  been  issued  for  this  invention? 

6.  What  citations,  if  any,  were  made  in  this  regard  by  the  Patent  Office 

before  allowance  of  patent  claims? 

7.  Is  the  invention  now  in  actual  use? 

8.  If  so,  since  when? 

9.  Where  may  it  be  seen  in  operation? 

10.  Are  you  prepared  to  submit  drawings  of  the  apparatus  or  device? 

11.  Are  you  prepared  to  submit  a  model  of  the  apparatus  or  device? 

12.  If  the  invention  is  a  composition  of  matter,  are  you  prepared  to  submit 

specimens  of  the  ingredients  and  of  the  compound  sufficient  for  the 
purpose  of  experiments? 

13.  If  the  invention  is  a  chemical  process,  are  you  prepared  to  give  a 

demonstration  of  the  same? 

IMPORTANT   TO  APPLICANT 

This  application  carefully  filled  in  and  other  available  matters  descriptive 
of  the  invention  or  process,  together  with  two  copies  of  each  of  the  United 
States  patents  issued  to  applicant,  must  be  returned  promptly  to  the  Secretary 
of  The  Franklin  Institute,  15  South  Seventh  Street,  Philadelphia,  Pa. 

(A  copy  of  Form  A,  above,  may  be  obtained  from  the  Secretary  of  the 
Institute  and  must  be  filled  in,  signed  and  promptly  returned  by  an  applicant 
for  an  examination  of  and  a  report  upon  an  invention  or  discovery.) 
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FORM  B 
(Sub-committee  Report  Form) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

PROMOTION   OF  THE   MECHANIC  ARTS 

S.  &  A.  Case  No 

Report  of  Sub-committee,  dated  

Investigating    

To  THE  Committee  on  Science  and  the  Arts  : 

Your  sub-committee   appointed  to   investigate   the   above   subject    reports 
as  follows: 


discovery 

r  '*      ^'        r    1       excellence  of  construction 

In  consideration  of  the-{ 

ingenuity  and  novelty 
or 

of  your  sub-committee  recommends 

the  award  of to of  

Respectfully   submitted, 
Chairman. 


Adopted  at  the  Stated  Meeting  of   19 
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FORM  C 
(Institute  Report  Forms) 

THE  FRANKLIN  INSTITUTE 

OF  THE 

STATE  OF  PENNSYLVANIA 

FOR  THE 

promotion  of  the  mechanic  arts 

Hall  of  the  Institute, 

Philadelphia, 

S.  &  A.  Case  No 

The  Franklin  Institute  of  the  State  of  Pennsylvania,  acting  through  its 

Committee  on  Science  and  the  Arts,  investigating 

reports  as  follows : 


In  consideration  of  then 


discovery 

excellence  of  construction 
I  ingenuity  and  novelty 
[or 


of  the  Institute  awards  the. 


to of  

President. 

[seal] 

Secretary, 

Countersigned  

Chairman  of  the  Committee  on  Science  and  the  Arts. 


PRESIDENT'S  REPORT  AND  REPORTS   OF  THE 
COMMITTEES   OF  THE  INSTITUTE  AND   THE 
COMMITTEES  OF  ITS  BOARD  OF  MANAGERS 


REPORT  OF  THE  PRESIDENT 

FOR  THE  TEAR  ENDED   DECEMBER  31,   If26 

To  the  Members  of  The  Franklin  Institute: 

The  end  of  the  year  brings  to  the  President  an  opportunity  to  review,  in 
his  annual  report,  the  activities  of  The  Institute,  and  to  record  his  appreciation 
of  the  work  which  has  been  so  well  carried  on  by  the  various  Committees. 

COMMITTEE  ON  MUSEUM 

The  Committee  on  Museum,  Mr.  Hugo  Bilgram,  Chairman,  reports  that 
the  following  additions  have  been  made  to  the  Institute's  historical  collections: 

A  clock  with  compensating  pendultmi  devised  by  Mr.  G.  Morgan  Eldridge 
and  presented  to  the  Institute  by  his  stepdaughter,  Miss  L.  S.  Hawley,  3815 
Chestnut  Street,  Philadelphia.  Mr.  Eldridge  was  a  member  of  the  Institute 
from  1874  to  1898,  and  served  on  the  Board  of  Managers  1885-1890. 

The  Mond  Nickel  Company's  25th  Anniversary  Medal,  given  by  The  Mond 
Nickel  Company,  Limited,  Victoria  Station  House,  Victoria  Street,  London, 
S.W.  I,  England. 

Nine  original  drawings  and  two  lithographs  of  locomotives  formerly  the 
property  of  Mr.  Enoch  Lewis,  member  of  the  Board  of  Managers  1868-1894, 
given  by  Mr.  Theodore  J.  Lewis,  Room  505  Morris  Building,  1421  Chestnut 
Street,  Philadelphia. 

Portrait  of  Mr.  Thomas  Fletcher,  Treasurer  of  the  Institute  1824-1825, 
Member  of  the  Board  of  Managers,  1826-1827,  given  by  Mrs.  Adeline  Gardiner 
Clark,  502  Morton  Avenue,  Ridley  Park,  Pcnna. 

Collotype  print  of  Independence  Hall,  Philadelphia,  given  by  the  George 
Arthur  Won  for  Company,  203  Mickle  Street,  Camden,  N.  J. 

"  The  Declaration  of  Independence,"  painted  by  John  Trumbull,  engraved 
and  printed  by  lllman  Brothers,  given  by  Illman  Brothers,  296  East  Bringhurst 
Street,  Gcrmantown,  Philadelphia. 

The  Institute  highly  values  these  accessions,  and  records  its  thanks  to  the 
donors.  It  is  timely  to  repeat  and  emphasize  the  statements  in  previous  Annual 
Rep<jrts,  that  the  present  lack  of  space  and  facilities  prevents  the  proper  display 
and  protection  of  the  many  notable  exhibits  in  the  Institute's  historical  collec- 
tions. This  condition  will  exist  until  a  thoroughly  equipped  museum  is  provided. 
Active  efforts  arc  now  being  made  to  secure  a  suitable  site  on  the  Parkway,  so 
that  a  museum  worthy  of  the  Institute's  great  traditions  may  be  erected. 
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In  making  up  the  programme  for  the  year  the  Committee  on  Meetings 
attempted  to  procure  a  paper  of  general  scientific  interest  to  be  read  at  the 
monthly  meetings,  while  the  papers  of  more  restricted  or  more  technical  charac- 
ter were  presented  at  the  regular  weekly  meetings.    This  arrangement  seems  to 

have  worked  well. 

COMMITTEE  OK  LIBRARY 

The  Committee  on  Library,  Mr.  W.  H.  Fulweiler,  Chairman,  reports  that 
there  have  been  purchased,  donated  and  obtained  by  increased  binding,  a  total 
of  4586  accessions  to  the  Library.  These  consist  of  1012  bound  volumes,  213 
unbound  volumes,  3349  pamphlets,  i  map,  9  drawings  and  2  lithographs.  The 
Institute  is  glad  to  record  its  thanks  to  Mr.  Henry  Howson,  Mr.  Wm.  R. 
Webster,  Philadelphia  Book  Company,  Mr.  Theodore  J.  Lewis,  Shoemaker 
Bridge  Company,  Mr.  Clarence  A.  Hall  and  the  Philadelphia  Office  of  the 
McGraw-Hill  Publishing  Company,  Inc.,  for  gifts  of  books,  pamphlets  and 
magazines.  The  Institute  is  again  under  obligation  to  the  many  scientific  and 
technical  societies  throughout  the  world,  the  various  government  departments, 
state  and  municipal  officials  and  the  many  industrial  establishments  who  have 
from  time  to  time  supplied  the  library  with  publications  on  technical  subjects. 
Statistics  submitted  by  the  Committee  showing  that  the  Library  contains  85,152 
bound  and  unbound  volumes,  25,529  pamphlets,  2299  maps  and  charts,  1356 
photographs  and  795  drawings,  designs,  lithographs,  etc.,  indicate  the  rich  store 
of  scientific  and  literary  material  which  is  available  in  the  Library.  The 
Committee  again  strongly  urges  that  very  serious  consideration  be  given  to 
providing  increased  space  and  equipment  for  the  Library. 

COMMITTEE  OK  SCIENCE  AND  THE  ARTS 

The  Committee  on  Science  and  the  Arts,  Mr.  Clarence  A.  Hall,  Chairman, 
reports  that  investigation  and  final  disposition  were  made  of  seventeen  cases, 
and  eleven  new  cases  are  now  pending.  Sixteen  awards  were  made  as  a  result 
of  these  investigations.  The  Sub-committee  on  New  Subjects  and  Preliminary 
Examination  held  nine  stated  meetings  during  the  year  at  which  forty-six 
subjects  were  considered.  Twelve  of  these  were  recommended  for  investigation 
and  applications  were  received  from  eight  of  them.  Four  special  cases  were 
also  recommended  for  investigation  for  which  no  application  was  required. 
These  recommendations  were  accepted  by  the  General  Committee  and  Sub- 
committees of  investigation  were  appointed.  The  standing  Sub-committees  on 
Literature  and  The  Franklin  Medal  held  their  customary  meetings,  and  recom- 
mended the  award  of  this  Medal  and  the  other  medals  which  were  presented 
at  the  May  meeting. 

An  outstanding  event  of  the  year  was  the  presentation  to  the  Institute  by 
the  United  Gas  Improvement  Company,  of  a  fund  for  the  establishment  of  the 
Walton  Clark  Gold  Medal.     In  presenting  this  fund  the  donors  state : 

"  The  income  from  this  investment  to  be  used  to  provide  a  medal 
to  be  awarded  by  the  Institute,  not  more  frequently  than  once  a  year, 
to  the  author  of  the  most  notable  advance  in  knowledge  or  improve- 
ment in  apparatus,  or  in  method  concerning  the  science  or  the  art  of 
gas  manufacture  or  distribution  or  utilization  in  the  production  of 
illumination,  or  of  heat,  or  of  power." 
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The  first  award  of  this  Medal  was  made  to  Doctor  Walton  Clark  on  the 
afternoon  of  Tuesday,  December  21st.  The  award  was  made  on  the  recom- 
mendation of  the  Committee  on  Science  and  the  Arts  in  consideration  of 
Doctor  Clark's  life  work  in  the  American  gas  industry  and  his  distinguished 
and  outstanding  contributions  to  the  technical  progress  in  that  industry. 

Valuable  service  was  rendered  by  a  number  of  the  members  of  the  Com- 
mittee in  acting  as  members  of  the  various  juries  of  award  at  the  Sesqui- 
Centennial  International  Exposition.  Oflficials  of  the  Exposition  have  expressed 
their  appreciation  of  the  service  rendered.  The  character  of  this  service  may 
be  judged  by  the  fact  that  Mr.  James  S.  Rogers  was  made  Chairman  and 
Mr.  Harold  Calvert,  Secretary,  of  the  Group  Jury,  before  which  cases  came 
for  final  decision. 

In  the  death,  on  February  22,  1926,  of  Mr.  William  H.  Thorne,  the 
Committee  on  Science  and  the  Arts  lost  a  member  vfho  had  rendered  a  valued 
service  for  many  years.  His  term  of  membership  was  unusually  long,  prepara- 
tions having  been  made  to  recognize  the  fiftieth  anniversary  of  his  becoming 
a  member,  at  the  next  meeting  of  the  Committee  after  his  death. 

Two  new  members,  Mr.  N.  W.  Akimoff  and  Mr.  William  L.  Brown,  3d, 
were  elected  to  fill  vacancies  on  the  Committee. 

COMMITTEE  ON  MEMBERSHIP 

The  Committee  on  Membership,  Mr.  R.  W.  Lesley,  Chairman,  reports  that 
140  new  members  were  elected  up  to  December  31,  1926.  Resignations, 
members  dropped  for  non-payment  of  dues,  and  the  death  of  37  members, 
bring  the  net  increase  in  membership  to  60.  There  are  at  present,  in  all  classes 
of  membership,  1470  members. 

Nothing  in  the  nature  of  a  campaign  for  membership  is  being  conducted, 
but  a  few  members  of  the  Board  of  Managers  of  the  Institute  have  by  personal 
effort  obtained  a  considerable  niunber  of  new  members. 

COMMITTEE  ON  FINANCE 

The  Committee  on  Finance,  Mr.  Walton  Forstall,  Chairman,  reports  the 
total  expenses  of  the  Institute  during  the  fiscal  year  ended  September  30,  1926, 
were  $65,205.67,  and  the  total  income  $53»877.54.  Though  this  shows  an  operat- 
ing deficit  of  $11,328.13,  there  was,  during  the  year,  a  net  increase  of  assets 
over  liabilities — amounting  to  $7689.84;  therefore,  the  figures  show  a  defi- 
nite gain. 

The  principal  and  accumulated  income  of  the  Bartol  Research  Foundation 
Fund  now  amount  to  $1,666,585.96.  The  expenses  of  the  Bartol  Research 
Foundation  were  $41,849.93  and  the  income  $90,022.49,  showing  a  surplus  of 
$48,172.56. 

BARTOL  RESEARCH  FOUNDATION 

The  work  of  the  Bartol  Research  Foundation  has  been  going  ahead  in  a 
very  satisfactory  way  under  the  able  advisory  direction  of  Dr.  W.  F.  G.  Swann, 
of  the  Sloane  Laboratory,  Yale  University,  and  Professor  E.  P.  Adams,  of 
Princeton  University.  A  number  of  important  investigations  of  an  unusual 
character  have  been  made,  the  results  of  which  are  appearing  in  papers  contrib- 
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uted  from  time  to  time  to  the  Joxjrnal  of  the  Institute;  also  a  series  of 
afternoon  lectures  has  been  presented  at  the  Institute  and  is  being  published 
in  the  Journal.    A  number  of  additional  Fellows  have  been  appointed. 

CHRISTMAS  WEEK  LECTURES  FOR  TOUKG  PEOPLE 

One  of  the  innovations  of  the  Institute's  work  during  the  past  year  was 
a  series  of  four  popular  lectures  with  experiments  for  young  people  given 
during  Christmas  Week.  These  lectures  were  on  the  subject  of  "  Recreations 
with  Radiations  "  and  were  delivered  by  Professor  R.  W.  Wood,  head  of  the 
Department  of  Physics  of  Johns  Hopkins  University.  A  nominal  charge  of 
five  dollars  was  made  for  this  series  of  lectures.  The  Institute  awarded  prizes 
for  the  best  note  book  records  made  by  students  who  attended  these  lectures. 
For  nearly  a  century,  similar  lectures  have  been  given  with  preeminent  success 
before  the  Royal  Institution  of  London  by  such  brilliant  scientists  as  Faraday, 
Tyndall,  Bragg,  and  others.  Those  lectures  are  so  popular  that  there  is  a 
waiting  list  for  the  tickets ;  a  gift  of  a  ticket  for  the  series  is  considered  a  most 
acceptable  Christmas  offering. 

The  success  and  continuance  of  these  lectures  from  year  to  year  are  assured 
through  a  gift  from  Mrs.  James  Mapes  Dodge  to  establish  "  The  James  Mapes 
Dodge  Lecture  Foundation  "  in  memory  of  her  husband,  who  was  a  very  active 
member  of  the  Institute,  a  member  of  the  Board  of  Managers,  and  a  Vice- 
President.  This  gift  is  Five  Thousand  Dollars  in  cash  and  in  addition  an  annual 
payment  to  the  Institute,  during  her  lifetime,  of  Two  Hundred  and  Fifty 
Dollars.  I  am  glad  to  record  the  Institute's  great  appreciation  to  Mrs.  Dodge 
for  this  generous  gift. 

AUDIT 

Lybrand,  Ross  Bros,  and  Montgomery,  certified  public  accountants,  audited 
the  accounts  for  the  fiscal  year  ended  September  30,  1926,  and  reported  them 
to  be  correct. 

All  of  the  work  of  the  Institute  has  been  carried  on  most  capably  during 
the  past  year  under  the  direction  of  Dr.  Howard  McClenahan,  the  Secretary; 
and  the  staffs  of  both  the  Institute  and  the  Bartol  Research  Foundation  have, 
by  their  continued  faithful  service  and  interest,  maintained  the  high  standards 
of  the  Institute.  It  is  a  pleasure  to  express  to  them  and  to  all  of  the  Committees 
my  great  appreciation  of  their  efforts. 

Respectfully  submitted, 

Wm.  C.  L.  Eglin, 

President. 

Note — May  20,  1927. — We  are  glad  to  announce  that  Doctor  Swann  has 
accepted  the  invitation  to  become  the  first  Director  of  the  Bartol  Research 
Foundation  Laboratories.  He  will  assume  this  office  on  September  i,  1927. 
It  is  a  matter  of  first  importance  to  the  Institute  that  the  Bartol  Research 
Foundation  Laboratories  are  to  be  under  Dr.  W.  F.  G.  Swann  as  Director. 
He  is  the  head  of  the  Department  of  Physics,  Yale  University,  and  is  one  of 
the  leading  physicists  and  research  men  of  the  United  States.  In  him  the  Bartol 
Laboratories  will  have  a  distinguished  and  enthusiastic  leader. 


THE  FRANKLIN  INSTITUTE  75 

REPORT  OF  THE  COMMITTEE  ON  LIBRARY 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30,  1926 

To  the  President  and  Members  of  the  Franklin  Institute: 

The  Committee  on  Library  respectfully  submits  the  following  statement 
of  activities  in  the  Library  during  the  year  ending  September  30,  1926. 
The  additions  to  the  Library  were  as  follows : 

Bound       Unbound  Draw-      Litho- 

Source.  Volumes.     Volumes.    Pamphlets.     Maps.       ings.      graphs. 

By  Gift   230  178            3346             192 

Binding    616 

Purchase 

Books  and  Periodicals  5  4 

Jayne  Fund   4  i 

Journal    33  6                 i 

Lea  Fund   16  9                 i 

Levy  Fund  13  i 

Memorial  Lib'y  Fund  3 

Moore  Fund    36  3 

Morris  Fund   21  i 

Potts  Fund 10 

Ware  Fund   25  10                 i 

1012     213     3349     192 

Total  additions  4586 

The  Committee  had  at  its  disposal  $3994.70  appropriated  by  the  Board  of 
Managers  and  $2962.29  income  of  the  various  trust  funds. 

The  expenditures  for  the  year  were  $1405.12  for  binding;  $4660.22  for 
books  and  subscriptions  to  magazines  and  other  periodical  publications,  and 
$612.38  for  general  expenses. 

Gifts  of  books,  pamphlets  and  magazines  were  received  from  Mr.  Henry 
Howson,  Mr.  Wm.  R.  Webster,  Philadelphia  Book  Company,  Mr.  Theodore 
J.  Lewis,  Shoemaker  Bridge  Company,  Mr.  Clarence  A.  Hall,  and  the  Phila- 
delphia Office  of  the  McGraw-Hill  Publishing  Company,  Inc. 

The  Institute  is  again  under  obligations  to  the  many  scientific  and  technical 
societies  throughout  the  world,  the  various  government  departments,  state  and 
municipal  officials  and  to  the  many  industrial  establishments  who  have  from 
time  to  time  supplied  the  library  with  publications  on  technical  subjects. 

The  contents  of  the  Library  on  September  30,  1926,  were: 

Volumes,  bound  and  unbound  85,152 

Pamphlets    25,529 

Maps  and  charts   2,299 

Photographs    i,356 

Drawings,   Designs,  Lithographs,  etc 795 

Binding: 

During  the  year  the  following  work  was  done  by  the  binders: 


7^  YEAR  BOOK  OF 

Recent  volumes  of  periodicals   •  •  •  •  577 

Volumes  of  magazines  charged  to  Chemical  Periodicals 

Binding  Fund    39 

Volumes  charged  to  the  Ware  Fund  66 

Old  volumes  bound  7i 

Old  volumes  rebound   34 

Magasincs  and  other  periodical  publications: 

6387  copies  of  the  Joui^nal  were  distributed  for  exchange  purposes. 

26  new  exchanges  were  added  to  the  mailing  list  and  23  were  removed. 

The  total  number  of  exchanges  ^C^n  September  30  was  525- 

The  subscriptions  for  the  year  toY^Hed  214.  These  were  distributed 
geographically  as  follows :  "*^  - 

Domestic    !*:.  •  •   ^^^ 

German    7^-  ^ 

• 

English    19  ^ 

French  12 

Belgian    3 

Czechoslovakian    2  ^^ 

Italian    2  ^ 

Swiss   I  ''• 

South  African i  ^ 

Australian    i 

Indian    i 

The  number  of  publications  received  by  gift  was  270,  making  the  total 
periodical  publications  received  by  the  Library  during  the  year  1009. 

It  will  be  noted  that  there  has  been  a  considerable  increase  in  the  total 
additions  to  the  Library  last  year  but  these  have  been  mainly  in  the  form 
of  pamphlets. 

While  there  have  been  added  several  steel  stacks  on  the  third  floor,  the 
Library  is  still  in  urgent  need  of  additional  stack  space  for  the  proper  care 
and  handling  of  our  books.  The  Library  Committee  wishes  again  to  call 
attention  to  the  serious  conditions  under  which  they  are  laboring  in  connection 
with  a  very  large  number  of  unbound  publications.  Such  material  is  almost 
unavailable,  is  very  difficult  to  handle  and  requires  considerably  greater  space  for 
storage  than  the  bound  books.  Furthermore,  in  connection  with  the  patents,  we  are 
obligated  by  the  terms  under  which  we  receive  these  patent  specifications  to  keep 
them  available  for  public  use ;  in  many  cases,  this  is  only  theoretically  possible. 

We  would  strongly  urge  that  the  Finance  Committee  give  serious  con- 
sideration to  this  very  serious  problem  to  the  end  that  we  may  make  all  of  the 
material  in  the  Library  available  and  thus  greatly  increase  its  usefulness.* 

No  changes  have  occurred  in  the  Library  staff  during  the  past  year. 

Respectfully  submitted, 

W.   H.   FULWEILER, 

Philadelphia,  January  12,  1927.  Chairman. 

♦Since  the  above  report  was  presented,  the  Board  of  Managers  has  made  a  grant  of  $5000 
for  binding  the  U.  S.  Patent  Specifications.  This  grant  will  bring  the  binding  of  this  literature 
strictly  up  to  date,  and  will  make  it  fully  available  for  convenient  use. 

The  Librarian. 


THE  FRANKLIN  INSTITUTE  77 

REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  additions  have  been  made  to  the  Institute's  historic 
collections : 

Clock  with  compensating  pendulum  devised  by  Mr.  G.  Morgan  Eldridge 
and  presented  to  the  Institute  by  his  stepdaughter,  Miss  L.  S.  Hawley,  3815 
Chestnut  Street,  Philadelphia.  Mr.  Eldridge  was  a  member  of  the  Institute 
from  1874  to  1898,  and  served  on  the  Board  of  Managers  1885-1890. 

The  Mond  Nickel  Company's  25th  Anniversary  Medal,  given  by  The  Mond 
Nickel  Company,  Limited,  Victoria  Station  House,  Victoria  Street,  London, 
S.  W.  I,  England,  March  4,  1926. 

Nine  original  drawings  and  two  lithographs  of  locomotives  formerly  the 
property  of  Mr.  Enoch  Lewis,  member  of  the  Board  of  Managers  1868-1894, 
given  by  Mr.  Theodore  J.  Lewis,  Room  505  Morris  Building,  1421  Chestnut 
Street,  Philadelphia,  March  4,  1926. 

Portrait  of  Mr.  Thomas  Fletcher,  Treasurer  of  the  Institute,  1824-1825, 
member  of  the  Board  of  Managers,  1826-1827,  given  by  Mrs.  Adeline  Gardiner 
Clark,  502  Morton  Avenue,  Ridley  Park,  Penna.,  June  23,  1926. 

Collotype  print  of  Independence  Hall,  Philadelphia,  given  by  the  George 
Arthur  Wonfor  Company,  203  Mickle  Street,  Camden,  N.  J.,  June  28,   1926. 

"  The  Declaration  of  Independence "  painted  by  John  Trumbull,  engraved 
and  printed  by  Illman  Brothers,  given  by  Illman  Brothers,  296  East  Bringhurst 
Street,  Germantown,  Philadelphia,  July  29,  1926. 

Respectfully  submitted, 

Hugo  Bilgram, 
Philadelphia,  January  12,  1927.  Chairman. 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  50,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

In  the  formulation  of  the  programme  of  the  meetings  for  the  year,  the 
Committee  attempted  to  have  a  paper  of  general  interest  and  of  at  least  semi- 
popular  character  read  at  each  monthly  meeting  of  the  Institute.  At  the 
other  meetings,  which  were  formerly  called  Section  Meetings,  the  more  tech- 
nical and  restricted  papers  were  presented.  A  brief  consideration  of  the 
meetings  of  the  year  will  make  this  point  clear. 

In  October  Professor  E.  G.  Conklin  of  Princeton  spoke  upon,  "  Why  Teach 
Evolution  ? "  in  November  Professor  Brown  of  Yale  spoke  on  "  The  Recent 
Solar  Eclipse  and  Its  Results,"  in  December,  Professor  R.  W.  Wood  of  Johns 
Hopkins  spoke  on  "  Optical  Excitation  of  Metallic  Spectra,"  in  January  Dr. 
Charles  H.  Mayo  spoke  on  "  Light  and  Health,"  in  February  Professor  Lyman 
of  Harvard  spoke  on  "  Radiations,"  in  March  Colonel  E.  Lester  Jones,  Direc- 
tor of  the  U.  S.  Coast  and  Geodetic  Survey  spoke  on  "  Science  and  the  Earth- 
quake Peril,"   in  April   Dr.    C.   F.   Marvin,   Chief  of   the  Weather   Bureau, 


THE  FRANKLIN  INSTITUTE  77 

REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  additions  have  been  made  to  the  Institute's  historic 
collections : 

Clock  with  compensating  pendulum  devised  by  Mr.  G.  Morgan  Eldridge 
and  presented  to  the  Institute  by  his  stepdaughter,  Miss  L.  S.  Hawley,  3815 
Chestnut  Street,  Philadelphia.  Mr.  Eldridge  was  a  member  of  the  Institute 
from  1874  to  1898,  and  served  on  the  Board  of  Managers  1885-1890. 

The  Mond  Nickel  Company's  25th  Anniversary  Medal,  given  by  The  Mond 
Nickel  Company,  Limited,  Victoria  Station  House,  Victoria  Street,  London, 
S.  W.  I,  England,  March  4,  1926. 

Nine  original  drawings  and  two  lithographs  of  locomotives  formerly  the 
property  of  Mr.  Enoch  Lewis,  member  of  the  Board  of  Managers  1868-1894, 
given  by  Mr.  Theodore  J.  Lewis,  Room  505  Morris  Building,  1421  Chestnut 
Street,  Philadelphia,  March  4,  1926. 

Portrait  of  Mr.  Thomas  Fletcher,  Treasurer  of  the  Institute,  1824-1825, 
member  of  the  Board  of  Managers,  1826-1827,  given  by  Mrs.  Adeline  Gardiner 
Clark,  502  Morton  Avenue,  Ridley  Park,  Penna.,  June  23,  1926. 

Collotype  print  of  Independence  Hall,  Philadelphia,  given  by  the  George 
Arthur  Wonfor  Company,  203  Mickle  Street,  Camden,  N.  J.,  June  28,  1926. 

"The  Declaration  of  Independence"  painted  by  John  Trumbull,  engraved 
and  printed  by  Illman  Brothers,  given  by  Illman  Brothers,  296  East  Bringhurst 
Street,  Germantown,  Philadelphia,  July  29,  1926. 

Respectfully  submitted, 

Hugo  Bilgram, 
Philadelphia,  January  12,  1927.  Chairman, 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

In  the  formulation  of  the  programme  of  the  meetings  for  the  year,  the 
Committee  attempted  to  have  a  paper  of  general  interest  and  of  at  least  semi- 
popular  character  read  at  each  monthly  meeting  of  the  Institute.  At  the 
other  meetings,  which  were  formerly  called  Section  Meetings,  the  more  tech- 
nical and  restricted  papers  were  presented.  A  brief  consideration  of  the 
meetings  of  the  year  will  make  this  point  clear. 

In  October  Professor  E.  G.  Conklin  of  Princeton  spoke  upon,  "  Why  Teach 
Evolution  ? "  in  November  Professor  Brown  of  Yale  spoke  on  "  The  Recent 
Solar  Eclipse  and  Its  Results,"  in  December,  Professor  R.  W.  Wood  of  Johns 
Hopkins  spoke  on  "  Optical  Excitation  of  Metallic  Spectra,"  in  January  Dr. 
Charles  H.  Mayo  spoke  on  "  Light  and  Health,"  in  February  Professor  Lyman 
of  Harvard  spoke  on  "  Radiations,"  in  March  Colonel  E.  Lester  Jones,  Direc- 
tor of  the  U.  S.  Coast  and  Geodetic  Survey  spoke  on  "  Science  and  the  Earth- 
quake  Peril,"   in  April   Dr.    C.   F.   Marvin,   Chief  of   the  Weather   Bureau, 


76  YEAR  BOOK  OF 

Recent  volumes  of  periodicals   577 

Volumes  of  magazines  charged  to  Chemical  Periodicals 

Binding  Fund    39 

Volumes  charged  to  the  Ware  Fund  66 

Old  volumes  bound  7i 

Old  volumes  rebound   34 

Magazines  and  other  periodical  publications: 

6387  copies  of  the  Joup.nal  were  distributed  for  exchange  purposes. 

26  new  exchanges  were  added  to  the  mailing  list  and  23  were  removed. 

The  total  number  of  exchanges  ^n  September  30  was  525. 

The  subscriptions  for  the  year  totalled  214.  These  were  distributed 
geographically  as  follows: 

Domestic    ; .  .  •  112 

German :  60 

English    19  '• 

French  12 

Belgian    3 

Czechoslovakian    2 

Italian    2 

Swiss    I                        ^ 

South  African i                             \ 

Australian    i 

Indian    i 

The  number  of  publications  received  by  gift  was  270,  making  the  total 
periodical  publications  received  by  the  Library  during  the  year  1009. 

It  will  be  noted  that  there  has  been  a  considerable  increase  in  the  total 
additions  to  the  Library  last  year  but  these  have  been  mainly  in  the  form 
of  pamphlets. 

While  there  have  been  added  several  steel  stacks  on  the  third  floor,  the 
Library  is  still  in  urgent  need  of  additional  stack  space  for  the  proper  care 
and  handling  of  our  books.  The  Library  Committee  wishes  again  to  call 
attention  to  the  serious  conditions  under  which  they  are  laboring  in  connection 
with  a  very  large  number  of  unbound  publications.  Such  material  is  almost 
unavailable,  is  very  difficult  to  handle  and  requires  considerably  greater  space  for 
storage  than  the  bound  books.  Furthermore,  in  connection  with  the  patents,  we  are 
obligated  by  the  terms  under  which  we  receive  these  patent  specifications  to  keep 
them  available  for  public  use ;  in  many  cases,  this  is  only  theoretically  possible. 

We  would  strongly  urge  that  the  Finance  Committee  give  serious  con- 
sideration to  this  very  serious  problem  to  the  end  that  we  may  make  all  of  the 
material  in  the  Library  available  and  thus  greatly  increase  its  usefulness.* 

No  changes  have  occurred  in  the  Library  staff  during  the  past  year. 

Respectfully  submitted, 

W.    H.   FULWEILER, 

Philadelphia,  January  12,  1927.  Chairman. 

♦Since  the  above  report  was  presented,  the  Board  of  Managers  has  made  a  grant  of  $5000 
for  binding  the  U.  S.  Patent  Specifications.  This  grant  will  bring  the  binding  of  this  literature 
strictly  up  to  date,  and  will  make  it  fully  available  for  convenient  use. 

The  Librarian. 


THE  FRANKLIN  INSTITUTE  77 

REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  additions  have  been  made  to  the  Institute's  historic 
collections : 

Clock  with  compensating  pendulum  devised  by  Mr.  G.  Morgan  Eldridge 
and  presented  to  the  Institute  by  his  stepdaughter,  Miss  L.  S.  Hawley,  3815 
Chestnut  Street,  Philadelphia.  Mr.  Eldridge  was  a  member  of  the  Institute 
from  1874  to  1898,  and  served  on  the  Board  of  Managers  1 885-1 890. 

The  Mond  Nickel  Company's  25th  Anniversary  Medal,  given  by  The  Mond 
Nickel  Company,  Limited,  Victoria  Station  House,  Victoria  Street,  London, 
S.  W.  I,  England,  March  4,  1926. 

Nine  original  drawings  and  two  lithographs  of  locomotives  formerly  the 
property  of  Mr.  Enoch  Lewis,  member  of  the  Board  of  Managers  1868-1894, 
given  by  Mr.  Theodore  J.  Lewis,  Room  505  Morris  Building,  1421  Chestnut 
Street,  Philadelphia,  March  4,  1926. 

Portrait  of  Mr.  Thomas  Fletcher,  Treasurer  of  the  Institute,  1824-1825, 
member  of  the  Board  of  Managers,  1826-1827,  given  by  Mrs.  Adeline  Gardiner 
Clark,  502  Morton  Avenue,  Ridley  Park,  Penna.,  June  23,  1926. 

Collotype  print  of  Independence  Hall,  Philadelphia,  given  by  the  George 
Arthur  Wonfor  Company,  203  Mickle  Street,  Camden,  N.  J.,  June  28,  1926. 

"  The  Declaration  of  Independence "  painted  by  John  Trumbull,  engraved 
and  printed  by  Illman  Brothers,  given  by  Illman  Brothers,  296  East  Bringhurst 
Street,  Germantown,  Philadelphia,  July  29,  1926. 

Respectfully  submitted, 

Hugo  Bilgram, 
Philadelphia,  January  12,  1927.  Chairman, 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

In  the  formulation  of  the  programme  of  the  meetings  for  the  year,  the 
Committee  attempted  to  have  a  paper  of  general  interest  and  of  at  least  semi- 
popular  character  read  at  each  monthly  meeting  of  the  Institute.  At  the 
other  meetings,  which  were  formerly  called  Section  Meetings,  the  more  tech- 
nical and  restricted  papers  were  presented.  A  brief  consideration  of  the 
meetings  of  the  year  will  make  this  point  clear. 

In  October  Professor  E.  G.  Conklin  of  Princeton  spoke  upon,  "  Why  Teach 
Evolution  ? "  in  November  Professor  Brown  of  Yale  spoke  on  "  The  Recent 
Solar  Eclipse  and  Its  Results,"  in  December,  Professor  R.  W.  Wood  of  Johns 
Hopkins  spoke  on  "  Optical  Excitation  of  Metallic  Spectra,"  in  January  Dr. 
Charles  H.  Mayo  spoke  on  "  Light  and  Health,"  in  February  Professor  Lyman 
of  Harvard  spoke  on  "  Radiations,"  in  March  Colonel  E.  Lester  Jones,  Direc- 
tor of  the  U.  S.  Coast  and  Geodetic  Survey  spoke  on  "  Science  and  the  Earth- 
quake  Peril,"   in  April   Dr.    C.   F.   Marvin,   Chief  of   the   Weather   Bureau, 


THE  FRANKLIN  INSTITUTE  77 

REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30,  Z926 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  additions  have  been  made  to  the  Institute's  historic 
collections : 

Clock  with  compensating  pendulum  devised  by  Mr.  G.  Morgan  Eldridge 
and  presented  to  the  Institute  by  his  stepdaughter,  Miss  L.  S.  Hawley,  3815 
Chestnut  Street,  Philadelphia.  Mr.  Eldridge  was  a  member  of  the  Institute 
from  1874  to  1898,  and  served  on  the  Board  of  Managers  1885-1890. 

The  Mond  Nickel  Company's  25th  Anniversary  Medal,  given  by  The  Mond 
Nickel  Company,  Limited,  Victoria  Station  House,  Victoria  Street,  London, 
S.  W.  I,  England,  March  4,  1926. 

Nine  original  drawings  and  two  lithographs  of  locomotives  formerly  the 
property  of  Mr.  Enoch  Lewis,  member  of  the  Board  of  Managers  1868-1894, 
given  by  Mr.  Theodore  J.  Lewis,  Room  505  Morris  Building,  1421  Chestnut 
Street,  Philadelphia,  March  4,  1926. 

Portrait  of  Mr.  Thomas  Fletcher,  Treasurer  of  the  Institute,  1824-1825, 
member  of  the  Board  of  Managers,  1826-1827,  given  by  Mrs.  Adeline  Gardiner 
Clark,  502  Morton  Avenue,  Ridley  Park,  Penna.,  June  23,  1926. 

Collotype  print  of  Independence  Hall,  Philadelphia,  given  by  the  George 
Arthur  Wonfor  Company,  203  Mickle  Street,  Camden,  N.  J.,  June  28,   1926. 

"  The  Declaration  of  Independence "  painted  by  John  Trumbull,  engraved 
and  printed  by  Illman  Brothers,  given  by  Illman  Brothers,  296  East  Bringhurst 
Street,  Germantown,  Philadelphia,  July  29,  1926. 

Respectfully  submitted, 

Hugo  Bilgram, 
Philadelphia,  January  12,  1927.  Chairman. 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

In  the  formulation  of  the  programme  of  the  meetings  for  the  year,  the 
Committee  attempted  to  have  a  paper  of  general  interest  and  of  at  least  semi- 
popular  character  read  at  each  monthly  meeting  of  the  Institute.  At  the 
other  meetings,  which  were  formerly  called  Section  Meetings,  the  more  tech- 
nical and  restricted  papers  were  presented.  A  brief  consideration  of  the 
meetings  of  the  year  will  make  this  point  clear. 

In  October  Professor  E.  G.  Conklin  of  Princeton  spoke  upon,  "  Why  Teach 
Evolution  ? "  in  November  Professor  Brown  of  Yale  spoke  on  "  The  Recent 
Solar  Eclipse  and  Its  Results,"  in  December,  Professor  R.  W.  Wood  of  Johns 
Hopkins  spoke  on  "  Optical  Excitation  of  Metallic  Spectra,"  in  January  Dr. 
Charles  H.  Mayo  spoke  on  "  Light  and  Health,"  in  February  Professor  Lyman 
of  Harvard  spoke  on  "  Radiations,"  in  March  Colonel  E.  Lester  Jones,  Direc- 
tor of  the  U.  S.  Coast  and  Geodetic  Survey  spoke  on  "  Science  and  the  Earth- 
quake  Peril,"   in  April   Dr.    C.   F.   Marvin,   Chief  of   the   Weather   Bureau, 
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76 

Recent  volumes  of  periodicals   577 

Volumes  of  magazines  charged  to  Chemical  Periodicals 

Binding  Fund    ^ 

Volumes  charged  to  the  Ware  Fund  ^ 

Old  volumes  bound  7i 

Old  volumes  rebound   34 

Magazines  and  other  periodical  publications: 

6387  copies  of  the  JoufmAL  were  distributed  for  exchange  purposes. 

26  new  exchanges  were^^d  to  the  mailing  list  and  23  were  removed. 

The  total  number  of  exchanges>^n  September  30  was  525. 

The  subscriptions  for  the  year  \^^]\^  214.  These  were  distributed 
geographically  as  follows :  '^'** 

Domestic   l\'.  •  •  ^ ^^ 

German   ^'-.60 

English    19*  *" 

French  12 

Belgian    3 

Czechoslovakian    2  ''^ 

Italian    2  ^ 

Swiss   I  ^ 

South  African i  ^'^ 

Australian    i  ^ 

Indian    i 

The  number  of  publications  received  by  gift  was  270,  making  the  total 
periodical  publications  received  by  the  Library  during  the  year  1009. 

It  will  be  noted  that  there  has  been  a  considerable  increase  in  the  total 
additions  to  the  Library  last  year  but  these  have  been  mainly  in  the  form 
of  pamphlets. 

While  there  have  been  added  several  steel  stacks  on  the  third  floor,  the 
Library  is  still  in  urgent  need  of  additional  stack  space  for  the  proper  care 
and  handling  of  our  books.  The  Library  Committee  wishes  again  to  call 
attention  to  the  serious  conditions  under  which  they  are  laboring  in  connection 
with  a  very  large  number  of  unbound  publications.  Such  material  is  almost 
unavailable,  is  very  difficult  to  handle  and  requires  considerably  greater  space  for 
storage  than  the  bound  books.  Furthermore,  in  connection  with  the  patents,  we  are 
obligated  by  the  terms  under  which  we  receive  these  patent  specifications  to  keep 
them  available  for  public  use ;  in  many  cases,  this  is  only  theoretically  possible. 

We  would  strongly  urge  that  the  Finance  Committee  give  serious  con- 
sideration to  this  very  serious  problem  to  the  end  that  we  may  make  all  of  the 
material  in  the  Library  available  and  thus  greatly  increase  its  usefulness.* 

No  changes  have  occurred  in  the  Library  staff  during  the  past  year. 

Respectfully  submitted, 

W.   H.   FULWEILER, 

Philadelphia,  January  12,  1927.  Chairman. 

♦Since  the  above  report  was  presented,  the  Board  of  Managers  has  made  a  grant  of  $5000 
for  binding  the  U.  S.  Patent  Specifications.  This  grant  will  bring  the  binding  of  this  literature 
strictly  up  to  date,  and  will  make  it  fully  available  for  convenient  use. 

The  Librarian. 


\ 
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REPORT  OF  THE  COMMITTEE  ON  MUSEUM 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

The  following  additions  have  been  made  to  the  Institute's  historic 
collections : 

Clock  with  compensating  pendulum  devised  by  Mr.  G.  Morgan  Eldridge 
and  presented  to  the  Institute  by  his  stepdaughter,  Miss  L.  S.  Hawley,  3815 
Chestnut  Street,  Philadelphia.  Mr.  Eldridge  was  a  member  of  the  Institute 
from  1874  to  1898,  and  served  on  the  Board  of  Managers  1885-1890. 

The  Mond  Nickel  Company's  25th  Anniversary  Medal,  given  by  The  Mond 
Nickel  Company,  Limited,  Victoria  Station  House,  Victoria  Street,  London, 
S.  W.  I,  England,  March  4,  1926. 

Nine  original  drawings  and  two  lithographs  of  locomotives  formerly  the 
property  of  Mr.  Enoch  Lewis,  member  of  the  Board  of  Managers  1868-1894, 
given  by  Mr.  Theodore  J.  Lewis,  Room  505  Morris  Building,  1421  Chestnut 
Street,  Philadelphia,  March  4,  1926. 

Portrait  of  Mr.  Thomas  Fletcher,  Treasurer  of  the  Institute,  1824-1825, 
member  of  the  Board  of  Managers,  1826-1827,  given  by  Mrs.  Adeline  Gardiner 
Clark,  502  Morton  Avenue,  Ridley  Park,  Penna.,  June  23,  1926. 

Collotype  print  of  Independence  Hall,  Philadelphia,  given  by  the  George 
Arthur  Wonfor  Company,  203  Mickle  Street,  Camden,  N.  J.,  June  28,  1926. 

"The  Declaration  of  Independence"  painted  by  John  Trumbull,  engraved 
and  printed  by  Illman  Brothers,  given  by  Illman  Brothers,  296  East  Bringhurst 
Street,  Germantown,  Philadelphia,  July  29,  1926. 

Respectfully  submitted, 

Hugo  Bilgram, 
Philadelphia,  January  12,  1927.  Chairman, 

REPORT  OF  THE  COMMITTEE  ON  MEETINGS 

FOR  THE  FISCAL  YEAR  ENDING  SEPTEMBER  30,  1926 

To  the  President  and  Members  of  The  Franklin  Institute: 

In  the  formulation  of  the  programme  of  the  meetings  for  the  year,  the 
Committee  attempted  to  have  a  paper  of  general  interest  and  of  at  least  semi- 
popular  character  read  at  each  monthly  meeting  of  the  Institute.  At  the 
other  meetings,  which  were  formerly  called  Section  Meetings,  the  more  tech- 
nical and  restricted  papers  were  presented.  A  brief  consideration  of  the 
meetings  of  the  year  will  make  this  point  clear. 

In  October  Professor  E.  G.  Conklin  of  Princeton  spoke  upon,  "  Why  Teach 
Evolution  ? "  in  November  Professor  Brown  of  Yale  spoke  on  "  The  Recent 
Solar  Eclipse  and  Its  Results,"  in  December,  Professor  R.  W.  Wood  of  Johns 
Hopkins  spoke  on  "  Optical  Excitation  of  Metallic  Spectra,"  in  January  Dr. 
Charles  H.  Mayo  spoke  on  "  Light  and  Health,"  in  February  Professor  Lyman 
of  Harvard  spoke  on  "  Radiations,"  in  March  Colonel  E.  Lester  Jones,  Direc- 
tor of  the  U.  S.  Coast  and  Geodetic  Survey  spoke  on  "  Science  and  the  Earth- 
quake  Peril,"   in  April   Dr.    C.   F.   Marvin,   Chief  of   the  Weather   Bureau, 
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upon  the  polarization  of  resonance  radiations  and  pointed  out  how  polarization 
of  light  could  be  destroyed  by  a  magnetic  field  of-  the  strength  of  the  earth's 
field.  He  demonstrated  the  experimental  arrangement  which  showed  that  the 
presence  of  nitrogen  at  low  pressures  in  the  vacuum  may  increase  the  luminosity 
greatly.  He  showed  experimentally  samples  of  resonance  radiation  and  demon- 
strated the  production  of  such  radiation  by  ultra-violet  light.  He  closed  his 
lecture  by  an  experimental  display  of  a  time  lag  of  the  luminosity  of  hydrogen 
excited  by  ultra-violet  light  behind  the  ultra-violet  light  producing  the  luminosity. 

Thursday,  January  7,  1926:  John  Lyle  Harrington,  C.E.,  Consulting 
Engineer,  Kansas  City,  Missouri,  past  president  of  the  American  Society  of 
Mechanical  Engineers  and  advisory  bridge  engineer,  spoke  on  "  Movable 
Bridges."  The  lecturer  stated  that  the  construction  of  bridges  dates  back 
to  the  time  of  Julius  Caesar.  There  was  little  change  of  bridge  construction 
until  the  need  for  the  bridging  of  navigable  streams  caused  the  beginning  of 
the  development  of  present  day  bridges.  The  rights  of  navigation  were  domi- 
nant and  demanded  that  bridges  should  be  movable.  Swing  bridges  were 
developed  early  because  of  the  railroads.  The  first  vertical  lift  bridge  was 
built  in  Chicago  thirty-five  years  ago.  The  bascule  type  of  bridge  developed 
simultaneously  with  the  vertical  lift  bridge,  and  proved  to  be  more  economical 
because  of  height  and  clearance.  The  lecture  was  generously  illustrated  with 
photographs  and  drawings  of  the  various  types  of  bridges,  and  showed  samples 
of  bridges  which  had  been  in  actual  use  for  many  years.  The  reading  of  the 
paper  was  followed  by  an  animated  discussion  which  continued  for  well  nigh 
an  hour. 

Thursday,  January  14,  1926:  Stuart  C.  Dodd,  Fellow  in  Applied  Psych- 
ology, Princeton  University,  lectured  on  "Applications  and  Mechanical  Calcula- 
tion of  Correlation  Coefficients."  The  talk  was  divided  into  two  portions: 
"  Applications  "  and  "  Calculations."  The  lecturer  first  defined  the  term  "  corre- 
lation "  and  pointed  out  its  sigfnificance.  He  cited  many  varieties  of  correlation, 
such  as  rectilinear  and  curvilinear,  partial,  multiple  and  reliability  correlations, 
with  the  conditions  of  ranging  and  sampling.  He  illustrated  by  examples  from 
insurance  and  employment  offices,  argricultural,  educational,  and  other  bio- 
metric  fields  of  research.  Under  the  heading  of  "  Calculation "  he  enlarged 
upon  the  arithmetic  of  correlation  and  showed  the  significance  of  the  means, 
standard  deviations  and  correlation  formulae.  He  then  demonstrated  a  mechani- 
cal calculator  designed  by  him  and  used  especially  in  the  calculation  of  intelli- 
gence coefficients  for  candidates  for  college  admission.  With  this  machine 
Mr.  Dodd  can  make  five  statistical  calculations  with  one  turn  of  the  handle. 
At  the  end  of  the  meeting  the  audience  kept  the  lecturer  occupied  for  a  con- 
siderable time  explaining  and  demonstrating  his  machine. 

Wednesday,  January  20,  1926 :  Dr.  C.  E.  K.  Mees,  Director  of  the  Research 
Laboratories  of  the  Eastman  Kodak  Company,  gave  a  brilliant  talk  on  "  The 
Color  Sensitivity  of  Photographic  Materials."  He  described  at  length  the 
efforts  which  had  been  made  by  the  Eastman  Company  to  produce  photographic 
plates  in  particular  which  are  sensitive  to  the  longer  light  waves.  Step  by  step 
the  development  of  infra-red  sensitive  plates  was  described  and  the  results 
obtained  thereby  were  shown  photographically,  as  well  as  by  description. 
Wave  lengths  of  more  than  nine  thousand  light  units  could  be  photographically 
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the  one  or  the  other  showed  the  advantage.  The  theory  of  the  chemical  actions 
involved  was  discussed  and  the  influence  of  change  of  the  nature  of  material, 
the  physical  character  of  the  plate,  and  the  use  of  insulating  separators,  were 
clearly  shown.  Finally,  the  particularly  strong  points  of  the  two  types  of  cells 
were  displayed. 

Wednesday,  February  17,  1926:  Major  Theodore  Lyman,  Professor  of 
Physics  and  Director  of  the  Jefferson  Physical  Laboratory  of  Harvard  Uni- 
versity spoke  on  "  Radiations."  He  discussed  at  the  outset,  in  a  cursory  way, 
radiations  in  general  from  the  longest  known  ones  to  the  extremely  short 
X-rays.  A  diagram  of  all  such  radiations  was  drawn  on  a  logarithmic  scale. 
He  pointed  out  the  exceedingly  small  portion  of  this  diagram  which  was 
covered  by  visible  light  rays.  Major  Lyman  spoke  especially  of  the  region 
of  Schumann's  rays  and  especially  of  that  region  out  to  200  Angstrom  units, 
which  rays  are  known  as  "  Lyman  rays."  Beyond  the  Lyman  rays  is  a  sort  of 
"no  man's  land"  which  has  not  yet  been  traversed.  Beyond  that  region  come 
the  X-rays  which  are  being  successfully  attacked  by  diffraction  and  the  study 
of  crystal  lattices.  Major  Lyman  described  the  work  of  Schumann  and  then 
the  improvements  in  apparatus  and  in  technic  which  had  been  introduced  by 
himself.  By  these  improvements  he  had  measured  wave  lengths  out  to  250  a.u. 
He  illustrated  application  of  the  Balmer  series  and  the  demands  of  modem 
theories  of  modern  atomic  structure.  He  pointed  out  the  change  in  the  helium 
spectrum  which  was  produced  by  ionization,  and  stated  that  with  increasing 
ionization  the  spectral  series  moves  towards  the  extreme  ultra-violet.  The 
lecturer  discussed  Millikan's  brilliant  work  in  the  Schumann  region  and  used 
it  to  test  the  validity  of  the  Mosley  rule  connecting  the  atomic  principle  and 
the  X-ray  radiation  pi  different  substances.  He  finally  pointed  out  the  funda- 
mental character  of  research  work  in  the  field  of  the  extreme  ultra-violet. 

Thursday,  February  25,  1926:  Professor  Malcolm  MacLaren,  Chairman 
of  the  Department  of  Electrical  Engineering,  Princeton  University,  read  a 
paper  on  "  The  Interpole  Motor  in  Theory  and  Practice."  He  gave  an  interest- 
ing historical  sketch  of  the  development  of  the  direct  current  motor  from 
the  days  of  Faraday  on,  and  pointed  out  the  reasons  for  the  particular  type 
of  motor  under  consideration.  He  showed  the  necessities  for  regulation  of  the 
motor  and  stabilization  of  the  magnetic  field  which  led  to  the  particular  type. 
This  was  followed  by  a  review  of  the  characteristics  of  the  interpole  motor 
and  of  the  favorable  results  which  are  gotten  by  means  of  it. 

Thursday,  March  4,  1926:  A  joint  meeting  of  the  Philadelphia  Section 
of  the  American  Society  of  Civil  Engineers  and  The  Franklin  Institute  was 
substituted  for  the  regular  weekly  meeting  of  the  Institute  alone.  The  meeting 
was  the  final  one  of  a  series  devoted  to  the  engineering  features  of  the  Dela- 
ware River  Bridge.  Three  papers  were  read  by  engineers  responsible  in  the 
design  and  construction  of  the  bridge  for  the  particular  phase  of  the  work 
discussed.  "  The  Erection  of  the  Suspended  Structure  "  by  R.  G.  Cone,  "  The 
Cable  Calculations "  by  G.  M.  Rapp,  and  "  The  Construction  of  the  Cables " 
by  H.  D.  Robinson.  The  three  papers  were  authoritative,  complete  and  admir- 
ably written.  They  were  splendidly  illustrated  by  diagrams  made  in  connection 
with  the  bridge  and  photographs  taken  of  the  work.  Mr.  Robinson  who  spoke 
first,  described  exhaustively,  the  procedure  followed  in  the  laying  of  the  cables. 
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its  scientific  and  economic  significance;  indicated  the  conditions  as  to  pressure, 
temperature,  etc.,  which  must  be  met  in  order  to  solve  certain  difficult  problems ; 
and  discussed  the  possibility  of  the  use  of  a  cataljrtic  agent  in  increasing  the 
product  of  cracking.  He  stated  there  were  three  fundamental  processes  in 
cracking:  the  vapor  phase  process;  the  liquid  phase  process;  and  a  catalytic 
process.  Of  these  the  second  was  used  in  the  bulk  of  present-day  methods, 
which  nimiber  twenty-six  in  all.  He  outlined  the  varying  steps  of  the  different 
methods  in  practice,  showing  in  much  detail  how  these  various  processes  dif- 
fered among  themselves.  In  conclusion  he  said  that  'cracked'  or  's3mthetic' 
gasoline  is  just  as  good  as  'straight  run'  gasoline  and  even  that  there  was 
reason  for  the  opinion  that,  judged  by  its  performance,  cracked  gasoline  is 
better  than  the  '  straight  run '  product. 

Thursday,  April  i,  1926:  Mr.  W.  A.  Bentley  of  Jericho,  Vermont,  who 
has  been  photographing  snow  crystals  for  forty  years,  with  apparatus  designed 
and  made  by  him,  gave  a  remarkable  display  of  photographs  of  water  forms 
and  snow  flakes,  which  he  had  taken  about  his  home  in  Vermont.  He  threw 
upon  the  screen  scores  of  the  many  thousands  of  snow  flakes  which  he  has 
photographed.  Some  of  these  pictures  had  been  taken  in  the  immediately  pre- 
ceding winter  and  therefore  represented  the  latest  fashions  in  snow  flakes. 

Thursday,  April  8,  1926:  Professor  H.  F.  Moore,  of  the  Material  Testing 
Laboratory  of  the  University  of  Illinois,  read  a  scholarly  paper,  with  abundant 
illustrations,  on  "  Mechanism  of  Fatigue  Failure  of  Metals."  He  first  showed 
what  was  meant  by  the  term,  ilhistrating  by  photographs  some  of  the  effects 
of  fatigue  phenomena,  and  then  represented  the  methods  by  which  such  phe- 
nomena could  be  studied.  The  use  of  micrographs  was  next  explained  and  the 
lessons  to  be  learned  from  them  were  illustrated.  By  the  aid  of  some  very 
striking  photographs  the  lecturer  was  able  to  show  illustrations  of  the  phe- 
nomena of  grain  growth  and  indicated  how  it  entered  into  fatigue  phenomena. 
He  then  showed  by  micrographs  how  cracks  had  their  origin  in  planes  of 
slip.  He  finally  pointed  out  the  means  which  might  be  used  to  prevent  the 
development  of  faults  in  structures. 

Thursday,  April  15,  1926:  Dr.  H.  H.  Kimball  read  a  joint  paper  by  him- 
self and  Dr.  C.  F.  Marvin,  Chief  of  the  Weather  Bureau,  United  States 
Department  of  Agriculture,  on  "  Solar  Radiation  and  Weather  Forecasting." 
These  gentlemen  had  been  especially  urged  to  present  a  statement  of  the  scien- 
tific principles  underlying  weather  forecasting,  and  also  a  statement  of  their 
opinions  based  upon  scientific  developments  of  long  range  weather  forecasting. 
The  paper  which  was  presented  was  written  in  order  to  comply  with  this 
request  of  the  Secretary.  The  speaker  of  the  evening  first  paid  a  tribute  to 
the  marked  scientific  work  of  Doctor  Abbott  of  the  Smithsonian  Institution, 
and  then  made  it  clear  that  the  Smithsonian  has  no  part  in  weather  forecasting 
as  it  is  generally  understood.  He  then  showed  the  various  instruments  which 
are  in  use  to-day  for  measurement  of  intensity  of  solar  radiations;  showed 
the  effect  of  atmospheric  transmission  upon  the  value  of  the  solar  radiation 
which  is  obtained,  and  then  summarized  the  calculation  of  the  final  value  of 
the  solar  constant  as  it  is  based  upon  the  data  obtained.  Doctor  Kimball  then 
showed  the  connection  that  would  exist  between  variability  of  the  solar  con- 
stant and  fluctuation  of  weather  conditions.   At  the  end  of  his  talk  the  speaker 
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countless  products  which  may  be  gotten  by  the  distillation  of  coal,  and  reviewed 
the  developments  and  improvements  which  have  been  introduced  into  the 
industry  in  recent  years.  The  second  speaker,  Mr.  Caracristi,  gave  in  outline 
a  description  of  various  low  temperature  processes  which  have  been  tried  out, 
and  then  spoke  in  detail  of  the  plant  which  had  been  installed  by  him  under 
the  leadership  of  Mr.  Henry  Ford  of  Detroit.  He  spoke  especially  of  the 
generous  support  which  had  been  rendered  by  Mr.  Ford.  Doctor  Brooks  in 
closing  the  meeting,  gave  an  extensive  review  and  comparison  of  low  tempera- 
ture processes  as  used  in  America  and  in  Europe.  The  meeting  was  felt  to  be 
a  marked  success  and  the  papers  to  have  been  of  high  value. 

The  annual  Medal  Day  exercises  were  held  on  Wednesday,  May  twelfth,  at 
which  the  medals  awarded  during  the  year  were  presented.  A  full  description 
of  the  exercises  appears  on  pages  207  flf.  of  the  Journal  of  The  Franklin 
Institute,  Volume  202. 

The  formal  presentation  of  the  portrait  of  Samuel  Insull  to  The  Franklin 
Institute  was  made  at  a  special  meeting  held  in  the  Hall  of  the  Institute  on 
May  twenty-first.  The  exercises  are  described  in  full  on  pages  223  ff.  of  the 
Journal  of  The  Franklin  Institute,  Volume  202. 

Respectfully  submitted, 

Howard  McClenahan, 
Philadelphia,  January  12,  1927.  Chairman. 

REPORT  OF  THE  COMMITTEE  ON  MEMBERSHIP 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  30,  1926 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

During  the  fiscal  year  ending  September  30,  1926,  one  hundred  and  four 
members  were  enrolled  in  all  classes  of  membership.  Resignations  were 
received  and  accepted  from  twenty  members.  Deaths  of  twenty-five  members 
were  recorded.  The  detail  as  to  elections,  resignations  and  deaths  for  the  year 
is  as  follows : 

Elections    104 

Resignations    20 

Deaths    25 

Summary: 

Elections   104 

Resignations    20 

Dropped  for  non-payment  of  dues   18 

Deaths    25 

Net  increase  in  membership 41 

Membership  of  the  Institute  by  Classes,  September  30,   1926: 

Resident  Members   543 

Non-resident   Members   602 

Life  Members   189 

Honorary  Members   3i 

Associate  Members    8 

Second-class  Stock  Members     20 
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Corresponding  Members 2 

Contributing  Members   54 

Student  Members  2 

1451 

From  the  figures  above  it  will  be  noted  that  a  considerable  increase  has 
been  made  in  membership,  and  during  the  last  three  months  of  1926  a  great 
number  of  additional  members  were  enrolled,  a  total  of  35  for  the  three  months. 

By  the  creation  of  two  new  classes  of  membership  during  the  year  1925, 
namely,  contributing  Members  and  Student  Members,  greater  interest  in  the 
Institute  has  been  awakened,  which  had  its  effect  on  the  year  1926.  A  com- 
mittee especially  appointed  in  the  autumn  months  of  1925  for  the  purpose  of 
increasing  the  membership  of  the  Institute  and  extending  its  usefulness  pre- 
pared a  circular,  which  gives  in  readable  form  an  outline  of  the  history  of  the 
Institute  and  shows  what  it  has  done  for  the  City  and  State.  This  circular, 
together  with  a  circular  letter  to  which  is  attached  the  names  of  nineteen 
citizens  of  Philadelphia,  was  used  at  the  booth  of  the  Institute  at  the  Sesqui- 
Centennial  and  given  to  any  person  desiring  information  concerning  the  activi- 
ties of  the  Institute  or  the  conditions  of  membership  in  it.  This  literature  is 
also  being  sent  out  in  response  to  all  inquiries  which  come  in  to  any  of  the 
officers  concerning  membership. 

Nothing  in  the  nature  of  a  campaign  for  membership  is  being  conducted, 
but  a  few  members  of  the  Board  of  Managers  of  the  Institute  have  by  personal 
effort  obtained  a  considerable  number  of  new  members.  It  is  hoped  that  a 
continuance  of  this  activity  may  lead  to  even  more  successful  results. 

Respectfully  submitted, 

R.  W.  Lesley, 
Philadelphia,  January  12,  1927.  Chairman. 

REPORT  OF  THE  COMMITTEE  ON  FINANCE 

FOR  THE  FISCAL  TEAR  ENDIITG  SEPTEMBER  30,  1926 

To  the  Board  of  Managers  of  The  Franklin  Institute: 
The  Committee  presents  the  following  statement : 

THE  FRANKLIN  INSTITUTE 

PROPERTY  AND  FUNDS 

Building  and  Land,  13-17  South  Seventh  Street $  60,000.00 

Library    100,000.00      $160,000.00 

Unexpended 
Principal.         Income. 

Funds  held  by  Board  of  Managers $651,159.34 

Franklin  Institute  Building  Fund 586,828.15 

Elliott  Cresson  Medal  Fund 3,000.00      1,181.77 

Franklin  Fund  and  Building  Committee..  18,606.79 

$1,259,594.28     $2,762.49  $1,262,356.77 

$1,422,356.77 
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LIABILITIES 

Certificates  of  Stock    $28,694.00 

Bills  Payable 54,500.00 

Vouchers  Payable   3,441.68 

Unearned  Income  112.50 


$86,748.18 

Statement  of  Income  and  Expenses  Applicable  to  the  Year  Ended 

September  30,  1926 

Membership  Dues:  income 

Resident    $7,800.00 

Contributing    825.00 

Non-Resident   2,905.00 

Second-class  Stock    216.00 

Associate    55.00    $1 1,801.00 

Initiation   Fees    180.00 

B.  H.  Belfield  Memorial  Fund  26344 

James  H.  Cresson  Fund  2,240.81 

General  Endowment  Fund   19,601.18 

John  H.  Towne  Memorial  Fimd  182.22 

John  H.  Wahl  Memorial  Fund 4,730.87 

Estate  of  John  Turner 157.06 

Estate  of  Robert  Wright  2,238.26 

Publications — Subscriptions  and   Sales    $4,053.11 

Advertising    6,112.07       10,165.18 

Thomson   Lectures  1,385-77 

"  Physics  of  the  Air  "  250.00 

Miscellaneous  Income  and  Expense 681.75 

Total  Income  $53,87754 

expenses 

Building— Wages    $1,887.74 

Repairs  and  Maintenance   510.08 

Taxes,  Water  Rent  and  Insurance  32971 

Heat,  Light  and  Power  796.81 

Miscellaneous   Supplies  and   Expenses    33747      $3,861.81 

Instruction,  Salaries  and  Annuities  177.08 

Library— Salaries    $11,371.98 

Books  and  Periodicals   2,035.27 

Binding    i,34705 

Miscellaneous  Expense   612.38       15,366.68 

Meetings    4,04222 
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Office  and  General — Salaries   $14,115.64 

Office  Expense   1,403.44 

General  Expense    1,319.87 

Auditor    300.00      17,138.95 


Publication — Printing    $12,461.09 

Illustrating    2,606.55 

Miscellaneous  Expense   690.60 

Year  Book    957-14 

Reprints   760.46      17,475.84 


Science  and  the  Arts  4,165.32 

Interest  and  Discount  2,658.23 

Badges  and  Certificates 48.40 

Samuel  Insull  Portrait  Account 271.14 


Total  Expenses  $65,205.67 


Deficit    $11,328.13 


Notwithstanding  the  operating  deficit  of  $11,328.13  as  shown  above,  there 
was  during  the  year  a  net  increase  of  assets  over  liabilities  amounting  to — 
$7,689.84 

THE  BARTOL  RESEARCH  FOUNDATION 

Funds 

Unexpended 
Principal.  Income. 


Bartol   Principal    $1,268,811.41 

Bartol  Accumulated  Income   397»774.55 


$1,666,585.96 


LIABILITIES 

Vouchers  Payable   $8,710.07 

Statement  of  Income  and  Expenses  Applicable  to  the  Year  Ended 

September  30,  1926 

INCOME 

Bartol  Principal   $66,267.40 

Bartol  Accimiulated  Income 23,158.92 

Interest    596.17 


Total  Income $90,022.49 

expenses 

Building— Wages    $2,33375 

Taxes,  Water  Rent  and  Insurance  133-59 

Heat,  Light  and  Power   2,518.62 
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Supplies    442.17 

Miscellaneous    Expenses    I94<i4      $51622.27 

Library — Salaries    $600.00 

Books  and  Periodicals   739-13 

Miscellaneous  .05      $1,339.18 

Office  Expense — Salaries  $7,653.51 

Stationery  and  Supplies  259.11 

Miscellaneous    Expenses    71746      $8,630.08 

Laboratory  Supplies    $4,454.67 

Machine  Shop  Supplies   1,610.93 

Travelling  Expenses   1.008.12 

Salaries  Research  Professors  and  Mechanics   1 1,662.29 

Commissions  for  Collection  of  Income 1,779-93 

Contingent  Expenses  1,144.48 

Honoraria  of  Advisory  Committee 2,479.13 

Auditor 32500 

Lectures    i, 155-33 

Publications — Printing    638.52 

Total   Expenses    $41,849.93 

Surplus    $48,172.56 

Respectfully  submitted, 

Walton  Forstall, 
Philadelphia,  January  12,  1927.  Chairman. 

REPORT  OF  THE  COMMITTEE  ON  PUBLICATIONS 

FOR  THE  FISCAL  TEAR  ENDING  SEPTEMBER  jo,  1926 

To  the  Board  of  Managers  of  The  Franklin  Institute: 

Since  our  last  report,  a  marked  change  in  the  appearance  of  the  Journal 
of  The  Franklin  Institute  was  effected  by  the  adoption  of  a  new  cover,  which 
was  first  used  in  January,  1926,  on  Volume  201,  Number  I,  and  which,  it  is 
presumed,  will  be  used  indefinitely.  Many  favorable  comments  commending  the 
Committee  upon  the  appearance  of  the  Journal,  have  been  received. 

The  most  important  feature  of  the  publication  of  the  Journal  of  The 
Franklin  Institute  during  the  latest  Institute  year  was  the  number  of  con- 
tributions made  to  the  Journal  by  the  men  working  at  the  Bartol  Research 
Foundation  Laboratories.  It  is,  of  course,  the  policy  of  the  Institute  to  publish 
in  its  Journal  all  of  the  work  of  value  done  at  the  Laboratories.  During 
the  last  year  five  such  articles  were  printed.  These  articles  are  given  the  right 
of  way  in  all  the  Journals  and  are  published  without  delay,  immediately  after 
they  are  presented  by  the  authors  of  them.  This  is,  of  course,  a  great  advantage 
to  our  own  men,  as  they  have  in  the  Journal  an  immediate  and  sure  agency 
for  publication  of  their  work. 
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The  Committee  in  charge  of  the  Bartol  Research  Foundation  recognizes 
the  value  of  this  advantage  and  therefore  pays  towards  the  expenses  of  printing 
of  the  Journal  a  sum  proportionate  to  the  amount  of  printed  matter  from  the 
Bartol  Foundation  which  appears  in  the  Journal. 

During  the  last  year  the  Committee  has  considered  the  policy  of  the 
Journal  with  reference  to  the  use  of  the  Metric  System  in  the  articles  which 
appear  in  the  Journal.  The  editors  and  the  Committee  are  hearty  supporters 
of  the  Metric  System,  yet  they  recognize  that  some  of  our  contributors  are 
not  accustomed  to  use  the  Metric  System  and  would  find  it  an  inconvenience  to 
have  to  do  so.  The  Committee  has  therefore  decided  to  accept  originally 
contributed  articles  in  whatever  system  the  measurements  may  be  expressed. 
In  all  of  their  own  editorial  comments  or  writings,  the  Metric  System  alone 
is  to  be  used;  while  in  references  or  quotations  from  other  periodicals  in  which 
the  English  System  is  used,  any  measurements  given  are  to  be  expressed  in 
terms  of  the  Metric  System,  with  the  equivalent  English  unit  in  parenthesis 
immediately  following. 

During  the  year  a  hundred  and  twenty-two  copies  of  Doctor  Humphreys* 
book,  **  Physics  of  the  Air "  were  sold.  During  the  same  period  one  hundred 
and  seventy-one  copies  of  Dr.  J.  J.  Thomson's  "  Electron  in  Chemistry "  have 
been  sold. 

A  statement  of  the  Financial  operations  of  the  Committee  for  the  year 
follows : 

Journal:  expenses 

Printing  $13,036.47 

Illustrations 2,653.70 

Miscellaneous    690.60 

Year  Book  1,200.64 

Reprints    i,7ii.47 

Total  Expenses  $19,292.88 

Journal:  income 

Subscriptions    $4,053.1 1 

Advertising    6,1 12.07 

Year  Book — Advertising   243.50 

Reprints—Sales   951.01 

Total  Income  $ii,359-69 

Net  Cost $7,933.19 

It  should  again  be  pointed  out  that  these  figures  of  the  Publications  Com- 
mittee account  contain  no  portion  of  the  dues  paid  by  members  who  receive 
the  Journal,  without  any  payment  other  than  the  annual  dues.  This  is  prob- 
ably merely  a  matter  of  bookkeeping,  however,  as  the  deficit  is  paid  out  of  the 
income  of  the  Institute,  to  which  the  dues  are  credited. 

Respectfully  submitted, 

E.  H.  Sanborn, 
Philadelphia,  January  12,  1927.  Chairman, 
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REPORT  OF  THE  COMMITTEE  ON  SCIENCE  AND 

THE  ARTS 

FOR  THE  FISCAL  TEAR  ENDIITG  JAITUART  31,  1927 

To  the  President  and  Members  of  The  Franklin  Institute: 

With  the  closing  of  the  year  1926  the  ninety-second  year  of  the  existence 
of  the  Committee  on  Science  and  the  Arts  ended. 

The  work  of  the  Committee  during  this  year  included  the  investigation  of 
seventeen  cases  with  their  final  disposition  and  of  eleven  new  cases  which  are 
now  pending. 

Seventeen  awards  were  made  as  a  result  of  these  investigations.  Reference 
to  the  appendix  to  this  report  will  show  the  details  of  the  awards. 

In  the  death,  on  February  22,  1926,  of  Mr.  William  H.  Thorne,  the  Com- 
mittee on  Science  and  the  Arts  lost  a  member  who  had  rendered  a  valued 
service  for  many  years.  His  term  of  membership  was  unusually  long,  prepara- 
tions having  been  made  to  recognize  (at  the  next  meeting  of  the  Committee 
after  his  death)  the  fiftieth  anniversary  of  his  becoming  a  member  of  the 
Committee. 

The  Sub-Committee  on  New  Subjects  and  Preliminary  Examination  held 
nine  stated  meetings  during  the  year  at  which  fifty-one  subjects  were  con- 
sidered. Twelve  of  these  were  recommended  for  investigation  and  applications 
were  received  from  eight  of  them.  Eight  special  cases  were  also  recommended 
for  investigation  for  which  no  application  was  required.  These  recommenda- 
tions were  accepted  by  the  General  Committee  and  sub-committees  of  investi- 
gation were  appointed. 

The  Standing  Sub- Committee  on  Literature  and  The  Franklin  Medal 
met  at  stated  times  and  recommended  the  award  of  two  Louis  E.  Levy  Medals 
for  articles  published  in  the  Journal  during  1925,  and  two  Franklin  Medals. 
These  recommendations  were  adopted  and  the  medals  and  accompanying  certi- 
ficates were  presented  to  the  recipients  by  the  President  of  the  Institute  at 
the  Stated  Meeting  in  May. 

Mr.  Constantin  Brun,  Minister  of  Denmark,  was  present  to  receive  the 
Franklin  Medal  awarded  to  Professor  Niels  Bohr,  of  Copenhagen,  Denmark; 
Dr.  Samuel  Rea,  of  Philadelphia,  was  present  to  receive  the  Franklin  Medal 
awarded  to  him ;  Professor  Charles  S.  Hastings,  of  Yale  University,  to  receive 
the  Elliott  Cresson  Medal.  The  Elliott  Cresson  Medal  awarded  to  Doctor  George 
Ellery  Hale,  Honorary  Director  of  Mount  Wilson  Observatory,  was  handed, 
in  Doctor  Hale's  absence,  to  Doctor  McClenahan,  Secretary  of  the  Institute, 
for  transmission  to  Doctor  Hale. 

In  the  absence  of  Professor  Ernest  G.  Coker,  of  the  University  of  London, 
Mr.  Frederic  Watson,  British  Consul  General,  received  the  Levy  Medal 
awarded  to  Professor  Coker,  for  transmission  to  him.  The  Levy  Medal  was 
also  presented  to  Mr.  Frank  W.  Peek,  Jr.,  of  Pittsfield,  Massachusetts. 

The  Wetherill  Medal  awarded  to  Mr.  Frank  Twyman  of  London,  England, 
was,  in  his  absence,  received  by  Mr.  Watson  for  transmission.  A  second 
Wetherill  Medal  awarded  to  the  Wagner  Electric  Corporation,  of  St.  Louis, 
Missouri,  was  received  by  its  representative,  Mr.  E.  W.  Goldsmidt. 
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The  Longstreth  Medal  awarded  to  Mr.  James  J.  Denny,  of  Schumacher, 
Ontario,  Canada,  was,  in  his  absence,  received  by  Mr.  Watson  for  transmission 
to  Mr.  Denny. 

Eighteen  of  the  twenty  members  of  the  Committee  whose  term  of  member- 
ship expired  in  January  were,  reelected  and  the  following  new  members  were 
elected  to  fill  vacancies. 

Mr.  N.  W.  Akimoff 

Mr.  William  L.  Brown,  3rd 

An  outstanding  event  of  the  year  was  the  presentation  to  the  Institute  by 
the  United  Gas  Improvement  Company,  of  a  fund  for  the  establishment  of  the 
Walton  Clark  Gold  Medal.    In  presenting  this  fund  the  donors  state: 

"  The  income  from  this  investment  is  to  be  used  to  provide  a  medal 
to  be  awarded  by  the  Institute,  not  more  frequently  than  once  a  year, 
to  the  author  of  the  most  notable  advance  in  knowledge  or  improve- 
ment in  apparatus,  or  in  method  concerning  the  science  or  the  art  of 
gas  manufacture  or  distribution  or  utilization  in  the  production  of 
illumination,  or  of  heat,  or  of  power." 

The  first  award  of  the  Clark  Medal  was  made  to  Doctor  Walton  Clark  on 
the  afternoon  of  Tuesday,  December  21st.  This  award  was  made  on  the 
recommendation  of  the  Committee  on  Science  and  the  Arts  in  consideration  of 
Doctor  Clark's  life  work  in  the  American  gas  industry  and  his  distinguished  and 
outstanding  contributions  to  technical  progress  in  that  industry.* 

Valuable  service  was  rendered  by  a  number  of  the  members  of  the  Com- 
mittee in  acting  as  members  of  the  various  juries  of  award  at  the  Sesqui- 
Centennial  International  Exposition.  Officials  of  the  Exposition  have  expressed 
their  appreciation. 

The  character  of  this  service  may  be  judged  by  the  fact  that  Mr.  James 
S.  Rogers  was  made  Chairman  and  Mr.  Harold  Calvert,  Secretary,  of  the 
Group  Jury,  before  which  cases  came  for  final  decision. 

The  attendance  of  members  at  the  meetings  of  the  Committee  during  the 
last  year  has  been  exceptionally  good  and  the  cooperation  given  by  the  members 
to  the  business  of  the  Committee  is  fully  appreciated. 

Respectfully  submitted, 

Clarence  A.  Hall, 
Philadelphia,  January  31,  1927.  Chairman. 


*Dt.  Walton  Clark,  in  whose  honor  this  medal  was  established,  is  Consulting  Engineer  of 
the  United  Gas  Improvement  Company,  and  for  the  seventeen  years  prior  to  1924  was  the  I^esi- 
dent  of  The  Franklin  Institute.  His  labors  as  President  helped  greatly  to  give  to  the  Institute 
the  standing  which  it  has  today.  Because  of  his  distinguished  labors  in  connection  with  the 
United  Gas  Improvement  Company,  The  Franklin  Institute  awarded  to  Dr.  Walton  Clark  the 
first  Walton  Clark  Medal.  The  award  was  made  "in  consideration  of  his  life  work  in  the  Ameri- 
can gas  industry  and  his  distinguished  and  outstanding  contributions  to  technical  progress  in 
that  industry,  as  a  pioneer  in  the  association  of  chemical  and  physical  laboratories  with  the 
developmental  work  of  the  gas  companies,  by  his  participation  through  interest,  suggestion  and 
advice  in  the  invention  of  a  process  for  the  complete  gasification  of  coal,  in  the  development  of 
processes  for  operating  water-gas  sets,  and  in  the  institution  of  beneficial  modifications  of 
water-gas  apparatus,  by  numerous  articles  contributed  to  the  technical  press,  and  by  his  un- 
failing interest  in  the  educational  progress  and  the  all-round  development  of  the  younger  men 
who  were  fortunate  enough  to  be  associated  with  him." 
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APPENDIX 

Statement  of  the  Committee's  Operation  from  February  i,  1926, 

to  January  31,  1927 

Cases  pending  February  i,  1926  13 

Applications  received  to  January  31,  1927 8 

Special   Reports    8 

29 

Disposed  of  to  January  31,  1927  17 

Leaving  pending 12 

AWARDS    MADE 

Franklin  Medal  2 

Louis  E.  Levy  Medal    2 

Elliott  Cresson  Medal    3 

Howard  N.  Potts  Medal  3 

John  Price  Wetherill   Medal    2 

Walton  Clark  Medal  i 

Edward  Longstreth  Medal   4 

17 
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By  the  support  of  the  Bartol  Foundation,  Professor  Swann  in  September 
last  went  to  Pike's  Peak  in  Colorado  and  repeated  the  observations  which  he 
had  made  the  previous  simimer  in  Norway,  in  a  search  for  corpuscular  radia- 
tions of  cosmic  origin.  He  spent  almost  a  week  on  the  top  of  Pike's  Peak, 
setting  up  his  apparatus  and  making  his  observations.  This  was  at  an  elevation 
of  approximately  fourteen  thousand  feet.  The  same  set  of  observations  was 
then  made  at  Colorado  Springs,  at  an  elevation  of  about  seven  thousand  feet. 
And  then,  upon  Professor  Swann's  return  to  New  Haven,  Connecticut,  these 
observations  were  made  at  sea  level.  The  purpose  was,  of  course,  to  determine 
the  existence  of  such  radiations  in  the  first  place,  and  in  the  second  place  to 
discover,  if  possible,  the  quantitative  influence  of  atmospheric  absorption  upon 
any  radiations  of  cosmic  origin  which  might  be  detected.  The  results  of  these 
researches  are  to  be  published  shortly. 

The  work  of  the  Bartol  Laboratories  has  been  carried  on  tmder  the  general 
supervision  of  the  Bartol  Research  Foundation  Committee,  composed  of  Dr. 
W.  C.  L.  Eglin,  President  of  the  Institute,  Dr.  Walton  Gark,  former  President 
of  the  Institute;  Mr.  Marshall  Morgan;  Mr.  Nathan  Hayward;  Mr.  Charles 
Penrose;  and  Professors  Swann  and  Adams;  Dean  Joseph  S.  Ames,  Johns 
Hopkins  University;  Dr.  Arthur  L.  Day,  Director  of  the  Geophysical  Labora- 
tory, Washington,  D.  C. ;  President  C.  R.  Richards  of  Lehigh  University  and 
the  Chairman,  with  Dr.  Howard  McClenahan,  Secretary  of  the  Institute  serving 
as  an  advisory  member  and  the  general  executive  of  the  Committee.  The  work 
of  the  Foundation  has  been  coordinated  with  the  work  of  The  Franklin  Insti- 
tute as  far  as  possible  under  the  administrative  direction  of  Doctor  McClenahan, 
and  it  has  been  found  that  many  economies  have  been  effected  and  the  work 
greatly  facilitated  thereby. 

An  additional  machinist  has  been  added  to  our  Machine  Shop  staff,  making 
three  in  all,  and  a  glass  blower  now  working  on  full  time  has  added  greatly  to 
the  success  of  the  work  carried  on,  since  such  work  requires  much  special 
apparatus  of  more  or  less  intricate  design,  most  of  which  is  now  being  made 
in  our  shop. 

The  financial  statement  (page  8g)  of  the  Bartol  Foundation  shows  that 
during  the  last  year  nearly  fifty  thousand  dollars  were  added  to  the  capital 
fund  of  the  Foundation.  During  the  preceding  year  a  somewhat  larger  sum 
was  added  to  the  capital,  so  that  during  the  past  two  years  the  invested  funds 
of  the  Bartol  Foundation  have  been  increased  by  somewhat  more  than  a  hun- 
dred thousand  dollars. 

During  the  past  year  four  series  of  lectures  have  been  delivered  on  the 
Bartol  Foundation  by  scientists  of  standing  in  the  United  States  and  England. 
Dr.  E.  O.  Hulburt  of  the  Naval  Research  Laboratory,  Washington,  D.  C,  gave 
three  lectures  on  "  The  Kennelly-Heaviside  Layer  and  Radio  Wave  Propaga- 
tion " ;  "  Hydrogen  Spectrum  Lines  in  the  Stars  and  in  the  Laboratory  "  ;  "  The 
Pressure  of  Light  on  Electrons."  Dr.  L.  W.  McKeehan  of  the  Bell  Telephone 
Laboratories,  Inc.,  New  York  City,  delivered  a  course  of  three  lectures  on 
"  Magnetostriction."  Professor  R.  Whiddington,  Cavendish  Professor  of 
Physics,  University  of  Leeds,  England,  read  a  paper  on  "The  Luminous  Dis- 
charge Through  Rare  Gases."  And  Professor  R.  C.  Tolman,  Professor  of 
Physical  Chemistry  and  Mathematical  Physics,  California  Institute  of  Techn- 
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ology^  presented  three  papers  on  "  Statistical  Mechanics  and  Its  Application  to 
Physical-Chemical  Problems."  All  of  the  lectures  were  greatly  appreciated 
and  have  been  published  or  will  be  published  in  the  Journal  of  the  Institute. 

In  accordance  with  the  policy  of  the  Foundation  and  the  Institute,  eight 
articles  appeared  in  the  Journal  of  the  Institute  from  the  Bartol  Foundation. 
Three  of  these  were  by  Dr.  Bramley,  the  first  Fellow;  the  three  lectures  by 
Dr.  Hulburt;  one  article  upon  the  three  lectures  by  Dr.  McKeehan;  and  two 
communications  from  Dr.  H.  J.  Brennen. 

Plans  are  under  way,  the  completion  of  which  will  greatly  facilitate  and 
extend  the  work  of  the  Foundation.  In  conclusion  I  wish  to  thank  the  individ- 
ual members  of  the  Bartol  Committee  for  their  support  and  unfailing  interest 
in  the  progress  of  the  work  and  to  commend  the  employees  of  the  Foundation 
for  the  loyal  and  cheerful  performance  of  their  duties. 

Respectfully  submitted, 

C.   C.  TUTWILER, 

Philadelphia,  January  12,  1927.  Chairtnan, 
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February  i,  1926  to  January  31,  1927 
the  franklin  medal 

TO 

Professor  Niels  Bc^r,  of  Copenhagen,  Denmark,  "  in  recognition  of  his 
epoch-making  contributions  to  the  mechanics  of  atomic  structures  and  for  the 
brilliant  results  attained  by  application  of  his  theory  regarding  the  origin  of 
spectrum  lines." 

Dr.  Samuel  Rea,  of  Philadelphia,  Pennsylvania,  "in  recognition  of  his 
outstanding  work  in  the  conception  and  construction  of  railroads,  their  termi- 
nals, tunnels  and  bridges,  and  of  his  eminently  successful  application  of  the 
principles  of  science,  economics  and  human  relations  to  railway  engineering  and 
administration,  in  which  he  displayed  vision,  imagination  and  courage  of 
high  order." 

THE  ELUOTT  CRESSON    MEDAL 
TO 

Dr.  George  Ellery  Hale,  of  Pasadena,  California,  in  recognition  of  his 
outstanding  researches  and  fundamental  discoveries  relating  to  the  sun  and  the 
solar  atmosphere. 

Dr.  Charles  S.  Hastings,  of  New  Haven,  Connecticut,  in  recognition  of 
his  scientific  attainments  and  of  his  originality  and  skill  in  the  design  and 
computation  of  optical  systems  of  the  highest  order. 

THE  LOUIS  EDWARD  LEVY    MEDAL 

TO 

Professor  E.  G.  Coker,  of  Lxjndon,  England,  for  his  paper  entitled  "  Photo- 
Elasticity  "  in  the  Journal. 

Mr.  F.  W.  Peek,  Jr.,  of  Pittsfield,  Massachusetts,  for  his  paper  entitled 
"  Lightning  "  in  the  Journal. 

THE   HOWARD   N.    POTTS    MEDAL 
TO 

Dr.  W.  D.  Coolidge,  of  the  General  Electric  Company,  Schenectady,  New 
York,  for  his  inventions  embodied  in  the  Coolidge  X-ray  tube. 

Mr.  Howard  W.  Matheson,  of  Shawinigan  Falls,  Canada,  for  his  inven- 
tions embodied  in  his  Process  for  the  Conversion  of  Acetylene  to  Acetaldehyde 
and  Its  Oxidation  to  Acetic  Acid. 

THE  JOHN   PRICE  WETHERILL   MEDAL 

TO 

Dr.  Carl  Akeley,  of  New  York  City,  N.  Y.,  for  his  inventions  embodied 
in  the  Akeley  Motion  Picture  Camera. 
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THE  WALTON   CLARK   MEDAL 
TO 

Dr.  Walton  Clark,  of  Philadelphia,  Pennsylvania,  in  recognition  of  his 
distinguished  and  outstanding  contributions  to  the  technical  progress  of  the 
gas  industry. 

THE  EDWARD   LONGSTRETH    MEDAL 

TO 

Mr.  James  J.  Denny,  of  Cobalt,  Canada,  for  his  inventions  embodied  in 
"  Linerite,"  a  rubber  lining  for  grinding  mills. 

Mr.  Alonzo  G.  Kinyon,  of  Fullerton,  Pennsylvania,  for  his  inventions 
embodied  in  the  Fuller-Kinyon  Conveying  System  for  Pulverized  Materials. 


AWARDS 

1856-1927 

FRANKLIN  MEDAL  AWARDS 

1915-1927 

AuRHENius,  SvANTE  AuGusT,  Ph.D.,  M.D.,  D.Sc,  LL.D. 

"  In  recognition  of  his  notable  contributions  to  the  theory  of    physical 
science  which  have  found  unprecedently  extended  and  fruitful  application  in 
the  experimental  study  of  chemical,  physical,  biological  and  cosmic  phe- 
nomena, as  well  as  in  industrial  chemistry." 
1920. 

Bohr,  Niels,  Ph.D. 

"  In  recognition  of  his  epoch-making  contributions  to  the  mechanics   of 
atomic  structures  and  for  the  brilliant  results  attained  by  application  of  his 
theory  regarding  the  origin  of  spectrum  lines." 
1926. 

Carty,  John  J.,  D.Eng.,  D.Sc,  LL.D.,  D.S.M. 

"  In  recognition  of  his  long-continued  activities  in  the  telephone  service, 
his  important  and  varied  contributions  to  the  telephone  art,  his  work  in 
the  establishment  of  the  principles  of  telephone  engineering,  and  his 
signal  success  in  directing  the  efforts  of  a  large  staff  of  engineers  and 
scientists  to  the  accomplishment  of  the  telephonic  transmission  of  speech 
over  vast  distances." 
1916. 

Dewar,  Sir  James,  LL.D.,  D.Sc,  Ph.D.,  F.R.S.E.,  F.I.C.,  F.C.S. 

'*  In  recognition  of  his  numerous  and  most  important  contributions  to  our 
knowledge  of   physical  and  chemical  phenomena  and  his   great   skill   and 
inventive  genius  in  attacking  and  solving  chemical  and  physical  problems 
of  the  first  magnitude." 
1919. 

Edison,  Thomas  Alva,  Ph.D.,  D.Sc,  LL.D. 

"  In  recognition  of  the  value  of  numerous  basic  inventions  and  discoveries 
forming  the  foundation  of  world-wide  industries,  signally  contributing  to 
the  well-being,  comfort  and  pleasure  of  the  human  race." 

1915. 

Fabry,  Charles,  D.Sc 

"  In  recognition  of   his   numerous   and   highly   important   contributions   in 
the    field   of    physical    science,    particularly    the    solution    of    optical    and 
spectroscopical  problems  of  fundamental  importance." 
192 1. 

100  • 


THE  FRANKLIN  INSTITUTE  loi 

franklin  medaii  awards 

Ferrie,  Auguste  Gustave,  General. 

"  In  recognition  of  his  long-continued  and  successful  researches  in  the  field 
of  radio-transmission  of  intelligence  and  their  splendid  and  successful 
military  applications,  and  of  his  eminent  success  in  the  organization 
and  directing  of  the  communication  service  of  the  French  Army  during 
the  World  War." 
1923. 

Lorentz,  Hendrick  Antoon,  Ph.D.,  F.R.S. 

"  In  recognition  of  his  researches  which  have  so  largely  contributed  to 
laying  on  a  new  foundation  our  knowledge  of  the  nature  of  light  and  in 
developing  our  ideas  concerning  the  ultimate  constitution  of  matter." 
1917. 

Marconi,  Guglielmo,  LL.D.,  D.Sc. 

"  In  recognition  of  his  brilliant  inception  and  successful  development  of 
the  application  of  magneto-electric  waves  to  the  transmission  of   signals 
and  telegrams  without  the  use  of  metallic  conductors." 
1918. 

Mendenhall,  Thomas  Corwin,  Ph.D.,  D.Sc,  LL.D.,  F.A.G.S. 

"  In  recognition  of  his  fruitful  and  indefatigable  labors  in  physical  research, 
particularly  his  contributions  to  our  knowledge  of  physical  constants  and 
electrical  standards." 
1918. 

Michelson,  Albert  A.,  Ph.D.,  Sc.D.,  LL.D. 

"  In    recognition    of    his    numerous    and    signally    fruitful    researches    in 
physical  science,  especially  his  brilliant  discoveries  in  the  fields  of  optics 
and  astrophysics." 
1923. 

Modjeski,  Ralph,  D.Eng. 

"  In  recognition  of  his  signal  achievements  as  a  designer  and  a  builder 
of  structures,  mainly  bridges,  many  of  them  epoch-marking  in  the  history 
of  the  engineering  profession,  beautiful  as  well  as  useful,  involving  on 
the  part  of  the  designer,  vision,  courage  and  technique  of  the  highest  order." 
1922. 

Onnes,  Heike  Kamerlingh,   Ph.D.,   D.Sc. 

"  In  recognition  of  his  long-continued  and  indefatigable  labors  in  low- 
temperature  research,  which  have  enriched  physical  science,  not  only  with 
a  great  number  of  new  methods  and  ingenious  devices,  but  also  with 
achievements  and  discoveries  of  the  first  magnitude." 

1915. 
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Parsons,  Sir  Charles  Algernon,  K.C.B.,  C.B.,  M.A.,  LL.D.,  D.Sc,  F.R.S. 
**  In  recognition  of  his  epoch-marking  success  in  the  development  of  the 
steam  turbine,  which  has  revolutionized  the  art  of  steam  engineering, 
particularly  in  regard  to  the  propulsion  of  mercantile  and  naval  vessels 
and  the  driving  of  electrical  generators." 
1920. 

Rea,  Samuel,  Sc.D.,  LL.D. 

"  In  recognition  of  his  outstanding  work  in  the  conception  and  construc- 
tion of  railroads,  their  terminals,  tunnels  and  bridges,  and  of  his  eminently 
successful  application  of  the  principles  of  science,  economics  and  human 
relations  to  railway  engineering  and  administration,  in  which  he  displayed 
vision,  imagination  and  courage  of  high  order." 
1926. 

Richards,  Theodore  Wm.,  A.M.,  Ph.D.,  ScD.,  LL.D.,  Chem.D.,  M.D.,  F.C.S. 
"  In  recognition  of  his  numerous  and  important  contributions  to  inorganic, 
physical  and  theoretical  chemistry,  and  particularly  his  classical  series 
of  redeterminations  of  the  atomic  weights  of  the  more  important  chemical 
elements." 
1916. 

Rutherford,  Sir  Ernest,  Kt.,  D.Sc,  LL.D.,  Ph.D.,  D.Pnys.,  F.R.S. 

"  In  recognition  of  long-continued  and  fruitful  researches,  signally  contrib- 
uting to  the  present  state  of  knowledge  of  the  elements,  their  constitution 
and  relationships." 
1924. 

Sprague,  Frank  J.,  D.Eng. 

"  In  recognition  of  his  many  and  fundamentally  important  inventions  and 
achievements  in  the  field  of  electrical  engineering,  notably  his  contributions 
to  the  development  of  the  electric  motor  and  its  application  to  industrial 
purposes,  and  in  the  art  of  electric  traction,  signally  important  in  forming 
the  basis  of  world-wide  industries  and  promoting  human  welfare." 
1921. 

Squier,  George  Owen,  K.C.M.G.,  D.S.M.,  Ph.D. 

"  In    recognition   of    his   valuable    contributions    to    physical    science,    his 
important   and  varied   inventions   in   multiplex   telephony   and   telegraphy 
and  in  ocean  cabling  and  his  eminent  success  in  organizing  and  directing 
the  air  and  signal  services  of  the  U.  S.  Army  in  the  World  War." 
1919. 

Taylor,  David  Watson,  D.Eng.,  D.S.M. 

**  In   recognition  of  his   fundamental   contributions  to  the  theory  of    ship 
resistance  and  screw  propulsion  and  of  his  signal  success  in  the  application 
of  correct  theory  to  the  practical  design  of  varied  type  of  war  vessels  in 
the  U.  S.  Navy." 
1917. 
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Thomson,  Elihu,  Ph.D.,  Sc.D.,  LL.D. 

"  In  recognition  of  his  pioneer  work  in  the  field  of  electricity  and  electrical 
engineering  and  of  his  numerous  inventions  in  these  fields." 

1925. 

Thomson,  Sir  Joseph  John,  O.M.,  F.R.S.,  D.Sc,  F.R.S.E.,  LL.D.,  Ph.D. 
"  In  recognition  of  the  immeasurable  service  he  has  rendered  to  the  world 
as  teacher  and  leader  of  thought  in  that  domain  of  science,  especially  related 
to  a  fundamental  knowledge  of  electricity  and  the  constitution  of  matter." 

1922.  •     »      I    •! 

Weston,  Edward,  LL.D.,  ScD. 

"  In  recognition  of  discoveries  and  inventions  in  the  field  of  electricity, 
immeasurably  fruitful  and  fundamentally  contributory  to  the  establishment 
of  the  electric  art." 
1924. 

Zeeman,  Pieter,  Ph.D.,  Sc.D. 

"  In  recognition  of  his  numerous  and  important  contributions  in  the  field 
of  magneto-optics  and  particularly  of  his  discovery  of  the  effect  of  a 
magnetic  field  upon  the  frequencies  of  the  light  from  a  radiating  source. 

1925. 

CRESSON  MEDAL  AWARDS 

1856-1927 

Acker,  C.  E. 

Process  of  Manufacturing  Caustic,  etc. — 1902. 
Albert,  Charles  F. 

Violins  and  Bows. — 1887. 
American  Cotton  Company. 

Round  Lap  Bale  System. — 1901. 
American  Paper  Bottle  Company. 

Paper  Bottles  for  Various  Purposes. — 1906. 
American  Telephone  and  Telegraph  Company. 

Contributions  to  the  Modern  Telephone  Art. — 1916. 
Atwater,  W.  O.,  and  Rosa,  E.  B. 

Respiration  Calorimeter. — 1900. 
Automatic  Electric  Company. 

Automatic  Telephony. — 1910. 

Baeyer,  J.  F.  A.  VON. 

Research  Work  in  Organic  Chemistry. — 1912. 
Baldwin  Locomotive  Works. 

Contributions  to  the  Evolution  of  the  American  Locomotive. — 1907. 
Batcheller,  C.  H. 

Compound  Locomotive. — 1893. 
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Bates,  Stockton;  Shaw,  Edwin,  and  Von  Cuun,  G.  M. 

Spindle  Support. — 1891. 
Bell,  Alexander  Graham. 

Electrical  Transmission  of  Speech. — 1912. 
Berliner,  Emile. 

Telephony  and  Sound  Reproduction. — 191 3. 
Bevington,  J.  H. 

Welding  Metal  and  Spinning  and  Shaping  Tools. — 1891. 
BiLGRAM,  Hugo. 

Bevel  Gear  Cutter.— 1887. 
BONWILL,  W.  G.  A. 

Electro-magnetic  Dental  Mallet.— •1876. 
Borsch,  Louis. 

Solid  Invisible  Bifocal  Lens. — 1907. 
Bower,  Henry. 

Inodorous  Glycerine. — 1878. 
Brashear,  John  A. 

Leading  Work  in  Astronomic  Science. — 1910. 

Castner,  H.  Y. 

Electrolytic  Process  of  Decomposing  Alkaline  Chlorides  for  the  Production 

of  Caustic  and  Chlorine. — 1897. 
Chabot,  Cyfrien. 

Shoe  Sewing  Machine. — 1885. 
Chambers  Brothers. 

Bolt  and  Rivet  Clipper. — 1878. 
Charlton,  J. 

Shaft  Coupling. — 1876. 
Clamer,  G.  H. 

Methods  of  Eliminating  Metals  from  Mixture  of  Metals. — 1904. 
Cooper-Hewitt,  P. 

Mercury  Rectifier. — 1910. 
Corscaden,  T. 

All-wrought  Steel  Belt  Pulley.— 1898. 
Cowles,  Eugene  H.  and  Alfred  H. 

Electric  Smelting  Furnace. — 1887. 
CowPER,  Edward  A.,  and  Robertson,  T.  Hart. 

Writing  Telegraph.— 1889. 
Crookes,  Sir  Wiluam. 

Discoveries  in  Chemistry. — 1912. 
Curie,  Pierre  and  Marie. 

Researches  Resulting  in  the  Discovery  of  Radium. — 1909. 

DeForest,  Lee. 

The  Audion. — 1922. 
DeLandtshere,  Norbert. 

Machine  for  Treating  Flax. — 1879. 
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Delany,  p.  B. 

Synchronous  Multiplex  Telegraphy. — 1886. 

System  of  Machine  Telegraphy. — 1896. 

Telepost. — 1908. 
Diesel,  R. 

Diesel  Motor. — 1901. 
Dodge,  J.  M. 

System  of  Storing  Coal. — 1904. 
Dudley,  P.  H. 

Dynamograph. — 1877. 

Eder,  J.  Maria. 

Researches  in  Photochemistry. — 191 4. 
Eldred,  Byron  E. 

Low-expansion  Leading-in  Wire  for  Incandescent  Electric  Lamps. — 192 1. 
Emmet,  William  LeRoy. 

Work  on  Electrical  Propulsion  of  Ships  and  Prime  Movers. — 1920. 

Ferrill,  J.  L. 

Process  of  Fireproofing  Wood. — 1903. 
Fischer,  Emiu 

Contributions  to  Organic  Chemistry. — 1913. 
FisKE,  B.  A. 

Range  Finder. — 1892. 
Fiss,  Barnes,  Erben  &  Co. 

Worsted  Yarns.— 1875. 
Forbes,  John  S.,  and  Waterhouse,  A.  G. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
Fritz,  John. 

Advancement  of  Steel  Industries. — 1910. 

Gaede,  W. 

Molecular  Air  Pump. — 1909. 
Gans,  Robert. 

Permutit. — 1916. 
Gayley,  J. 

Dry  Air  Blast  in  Blast  Furnace  Operation. — 1909. 
Gill,  W.  L. 

School  City. — 1903. 
Goldschmidt,  Hans. 

Alumino- thermics. — 1 904. 
Goldschmidt,  V. 

New  Theory  of  Musical  Harmony. — 1903. 
Gray,  E. 

Telautograph.— 1897. 
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Gray  National  Telautograph  Company. 

Telautograph. — 1 912. 
Griscom,  W.  Woodnut. 

Electric  Motor  and  Battery. — 1881. 

Hadfield,  Sir  Robert  A. 

Advancement  of  Metallurgical  Science. — 1910. 
Hale,  George  Ellery. 

Discoveries  Relating  to  the  Sun  and  the  Solar  Atmosphere. — 1926. 
Hammer,  W.  J. 

Historic  Collection  of  Incandescent  Electric  Lamps. — 1906. 
Hammond,  J. 

Typewriter. — 1890. 
Hastings,  Charles, S. 

Originality  and  Skill  ia  the  Design  and  Computation  of  Optical  Systems. 

1926. 
Haupt,  L.  M. 

Reaction  Breakwater. — 1901.  -»^ 

Hayes,  Mayer  and  Company. 

Manufacture  of  Files. — 1890. 
Heany,  J.  Allen.  ''^'.**. 

Fireproof  Insulated  Wire. — 1907. 
Herschel,  Clemens. 

Venturi  Meter. — 1898. 
Hodgkinson,  Francis. 

Turbo-electric  Appliances. — 1925. 
Hollerith,  H. 

Electric   Tabulating  Device. — 1890. 
Holmes,  P.  H. 

Lubricant  Bearing. — 1892. 
Hough,  R.  B. 

Contributions  to  the  Characteristics  and  Uses  of  the  American  Woods.- 
1908. 
Howe,  H.  M. 

Experimental  Research  on  Steel. — 1895. 
Metallurgy  of  Steel. — 1892. 

Ives,  Frederick  E. 

Color  Photography. — 1893. 

Jenkins,  C.  Francis. 

**  Phantoscope."— 1898. 
Johnson,  Raymond  D. 

Hydraulic  Valve. — 1923. 

Kingsbury,  Albert. 

Thrust  Bearing. — 1923. 
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Lanston,  T. 

Monotype  Machine. — 1896. 
Levy,  L.  E. 

Acid  Blast  Method  and  Apparatus  for  Etching  Metal  Plates. — 1900. 

Machine  for  Powdering  Plates  for  Etching. — 1904. 
Lewis,  Col.  Isaac  Newton, 

Machine  Gun. — 1918. 
LiNDE,  Karl  P.  G. 

Refrigeration  Processes. — 1914. 
Lowe,  Thaddeus  S.  C. 

Water  Gas  Process  and  Apparatus. — 1886. 

LOVEKIN,  L.  D. 

Expanding  and  Flanging  Machinery  and  Tools  for  all  Classes  of  Tubes. — 
1904. 

LUMIERE,  AUGUSTE  AND  LOUIS. 

Color  Photography. — 1909. 

Mallet,  A. 

Articulated  Compound  Locomotive. — 1908. 
Marks,  G.  E. 

Improvements  in  Artificial  Limbs. — 1893. 
Mason  and  Hamlin  Company. 

Liszt  Organ. — 1901. 
Mergenthaler,  O. 

Linotype. — 1889. 
Michelsen,  a.  a. 

Work  in  Physical  Optics. — 1912. 
Miller,  Dayton  C. 

Fundamental  Investigations  in  Acoustics. — 1926. 
MoissAN,  Henri. 

Investigations  with  the  Electric  Furnace. — 1898. 
MORLEY,  E.  W. 

Determination  of  Fundamental  Magnitudes  in  Chemistry. — 1912. 

Noble,  Alfred. 

Achievements  in  Civil  Engineering. — 1912. 
Northrup,  Edwin  F. 

Electric  Furnace  and  High  Temperature  Investigations. — 191 7. 

Olsen,  Tinius. 

Testing  Machine. — 1891. 
Ott  and  Brewer. 

China  and  Porcelain  Wares. — 1886. 

OUTERBRIDGE,   A.  E.,   Jr. 

Molecular  Structure  of  Cast  Iron. — 1904. 
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Machine  for  Powdering  Plates  for  Etching. — 1904. 
Lewis,  Col.  Isaac  Newton, 

Machine  Gun. — 1918. 
LiNDE,  Karl  P.  G. 

Refrigeration  Processes. — 1914. 
Lowe,  Thaddeus  S.  C. 

Water  Gas  Process  and  Apparatus. — 1886. 

LOVEKIN,  L.  D. 

Expanding  and  Flanging  Machinery  and  Tools  for  all  Classes  of  Tubes. — 
1904. 

LUMIERE,  AUGUSTE  AND  LOUIS. 

Color  Photography. — 1909. 

Mallet,  A. 

Articulated  Compound  Locomotive. — 1908. 
Marks,  G.  E. 

Improvements  in  Artificial  Limbs. — 1893. 
Mason  and  Hamlin  Company. 

Liszt  Organ. — 1901. 
Mergenthaler,  O. 

Linotype. — 1889. 
Michelsen,  a.  a. 

Work  in  Physical  Optics. — 1912. 
Miller,  Dayton  C. 

Fundamental  Investigations  in  Acoustics. — 1926. 
MoissAN,  Henrl 

Investigations  with  the  Electric  Furnace. — 1898. 
Morley,  E.  W. 

Determination  of  Fundamental  Magnitudes  in  Chemistry. — 1912. 

Noble,  Alfred. 

Achievements  in  Civil  Engineering. — 1912. 
Northrup,  Edwin  F. 

Electric  Furnace  and  High  Temperature  Investigations. — 191 7. 

Olsen,  Tinius. 

Testing  Machine. — 1891. 
Ott  and  Brewer. 

China  and  Porcelain  Wares. — 1886. 
Outerbridge,  a.  E.,  Jr. 

Molecular  Structure  of  Cast  Iron. — 1904, 
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Owens,  Michael  J. 

Bottle  Blowing  Machine. — 1915. 

Parker,  J.  C. 

Steam  Generator. — 1902. 
Peckover,  J. 

Stone  Sawing  Machine. — 1895. 
Pelton,  Lester  A. 

Water  Wheel— 1894. 
Pencoyd  Iron  Works. 

Bridge  Construction. — 1900. 
Philups,  F. 

Pressed  Steel  Pulley  for  Power  Transmission. — 1907. 
Powers  and  Weightman. 

Exhibit  at  The  Franklin  Institute  Exhibition  of  1874. — 1875. 
Pratt  and  Whitney  Company. 

System  of  Interchangeable  Cut  Gears. — 1886. 
PUPIN,  M.  I. 

Art  of  Reducing  Attenuation  of  Electrical  Waves  and  Apparatus. — 1905. 

Ramsay,  R.  H. 

Railway  Car  Transfer  Apparatus. — 1886. 
Ramsay,  Sir  William. 

Discoveries  in  Chemistry. — 1913. 
Randolph,  Isham. 

Achievements  in  Civil  Engineering. — 1913. 
Rayleigh,  Lord. 

Researches  in  Physical  Science. — 1913. 
Robertson,  T.  Hart,  and  Cowper,  Ed.  A. 

Writing  Telegraph. — 1889. 
Roentgen,  W.  C. 

Investigations  of  a  New  Kind  of  Ray. — 1897. 
Roscoe,  Sir  H.  E. 

Researches  in  Chemistry. — 1912. 
Rutherford,  Sir  Ernest. 

Advancement  of  Knowledge  of  Electrical  Theory. — 1910. 

Sauveur,  a. 

Metallography  of  Iron  and  Steel. — 1910. 

Shaw,  Edwin  ;  Bates,  Stockton  ;  Von  Culin,  G.  M. 
Spindle  Support. — 1891. 

Shaw,  Thomas. 

Automatic  Device  for  Testing  Mine  Gases  and  System  of  Mine   Signal- 
ling.—1887. 

Simonds,  G.  F. 

Universal  Rolling  Machine. — 1889. 

Smith,  Edgar  F. 

Work  in  Electrochemistry. — 1914. 
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Spellier,  Louis  H. 

Time  Telegraph.— 1881. 
S PRAGUE,   F.  J. 

Multiple  Unit  System  of  Electric  Traction. — 1903. 
Squier,  Major  Geo.  Owen. 

Multiplex  Telephony. — 1912. 
Steinmetz,  C.  p. 

Application  of  Analytics  to  Electrical  Engineering. — 1913. 
Stratton,  S.  W. 

Leading  Work  in  Metrology. — 1912. 

Talbot,  B. 

Open  Hearth  Steel  Process. — 1909. 
Tatham,  W.  p.. 

Printing  Press. — 1875. 
Taylor,  E.  R. 

Electric  Furnace  and  Process  of  Manufacturing  Bisulphide  of  Carbon. — 

1907. 
Taylor,  Frederick  W.,  and  White,  Maunsel. 

Process  of  Treating  Tool  Steel. — 1902. 
Tesla,  Nikola. 

Alternating  Electric  Currents  of  High  Frequency. — 1894. 
Thomson,  Elihu. 

Industrial  Applications  of  Electricity. — 1912. 
Thomson,  Joseph  J. 

Leading  Work  in  Physical  Science. — 1910. 

TiLGHMAN,   B.  C. 

Sand  Blast.— 1875. 
Turner,  W.  V. 

Air  Brake  Design  and  Application. — 1909. 

U.  S.  Geological  Survey. 

Exhibit  of  Survey. — 1900. 
Underwood  Typewriter  Company. 

Typewriter. — 1909. 

Vauclain,  S.  M. 

Compound  Locomotive. — 189 1. 
Vernaz,  Alexis. 

Milling  Files. — 1909. 
Von  Culin,  G.  M.;  Bates,  Stockton;  Shaw,  E. 

Spindle  Support. — 1891. 

Walkup,  L. 

Air  Brush.— 1886. 
Waterhouse,  a.  G.,  and  Forbes,  John  S. 

Art  of  Automatically  Heating  and  Sterilizing  Fluids. — 1901. 
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Welsbach,  Carl  Auer  von. 

Incandescent  Mantles. — 1901. 
Weston,  Edward. 

Leading  Work  in  Electrical  Discovery  and  Application. — 1910. 
White,  Maunsel,  and  Taylor,  Frederick  W. 

Process  of  Treating  Tool  Steel. — 1902. 

WiLCKES,  J. 

"  Econometer." — 1898. 
Wiley,  Harvey  W. 

Leading  Work  in  Agricultural  Chemistry. — 1910. 
Wood,  H.  A.  Wise. 

Autoplate  Machine. — 1909. 
Wright,  Orville. 

Work  in  Aviation. — 1914. 

Yanko,  Paul  von. 

Piano  Keyboard. — 1893. 

Zentmayer,  Joseph. 

Microscopes  and  Objectives. — 1875. 

POTTS  MEDAL  AWARDS 

1911-1927 

Anderson,  John  A. 

Work  in  Spectroscopy  and  his  Seismograph. — 1924. 

Barker,  Wendell  A. 

Wrenchless  Chuck. — 1920. 
Beggs,  George  E. 

Method  and  Apparatus  for  Determining  Stresses. — 1926. 
Bizzell,  James  A.,  and  Lyon,  T.  L. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper). — 1912. 
Bone,  William  A. 

"Surface  Combustion"   (Paper). — 1913. 
BuLLARD,  Edward  P.,  Jr. 

Mult-Au-Matic  Machine  Tool. — 1920. 

Coblentz,  W.  W. 

"Reflecting  Power  of  Metals"  (Paper). — 1911. 
COKER,  E.  G. 

Method  of  Determining  Stress  by  Photo-elastic  Means. — 1922. 
Coolidge,  W.  D. 

X-ray  Tube. — 1926. 

Dahlgren,  Ulric. 

"The  Production  of  Light  by  Animals"   (Paper). — 1917. 
Downs,  Charles  Raymond,  and  Weiss,  John  Morris. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Acid. — 1922. 
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Gaertner,  William. 

Design  and  Manufacture  of  Scientific  Instruments. — 1923. 
Gray,  Alexander. 

Modern  Dynamo  Electric  Machinery"   (Paper). — 1918. 


<< 


Hull,  Albert  W. 

"The  Crystal  Structure  of  the  Common  Elements"  (Paper). — 1923. 
Humphreys,  William  J. 

"The  Thunderstorm  and  Its  Phenomena"   (Paper). — 191 5. 

Janney,  Reynold,  and  Williams,  Harvey  D. 
Hydraulic  Speed  Gear. — 1919. 

Ken  NELLY,  A.  E. 

Linear  Hot-wire  Anemometer. — 1918. 
King,  Louis  V. 

Improvement  in  Linear  Hot-wire  Anemometers. — 1918. 

Landreth,  Clarence  P. 

Direct  Oxidation  Process. — 191 9. 
Lyon,  T.  L.,  and  Bizzell,  James  A. 

"Plants  and  Relation  to  Nitrate  in  Soils"  (Paper). — 1912. 

Matheson,  Howard  W. 

Process  for  the  Conversion  of  Acetylene. — 1926. 

McCOLLUM,  E.  V. 

"Nutrition  and  Physical  Efficiency"   (Paper). — 1921. 
MoDjESKi,  Ralph. 

"  Design  of   Large  Bridges  with  Special   Reference  to  Quebec  Bridge " 

(Paper). — 1914. 
MooRE,  Richard  B. 

"Helium,  its  History,  Properties  and  Commercial  Development"  (Paper). 

— 1922. 
Murray,  W.  S. 

"Conditions  Affecting  the  Success  of  Main  Line  Electrification"  (Paper). 

— 1916. 

Tate,  Alfred  O. 

Electrolytic  Waterproofing  of   Textile   Fabrics. — 192 1. 

Weiss,  John  Morris,  and  Downs,  Charles  Raymond. 

Vapor  Phase  Oxidation  of  Benzene  to  Maleic  Acid. — 1922. 
WiLUAMS,  Harvey  D.,  and  Janney,  Reynold. 

Hydraulic  Speed  Gear. — 1919. 
Wilson,  C.  T.  R. 

Making  the  Tracks  of  Ionizing  Rays  Visible  and  Capable  of  Permanent 

Record  by  Photography. — 1925. 
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1924-1927 

COKER,   E.   G. 

"  Photoelasticity."— 1926. 

Fletcher,  Harvey. 

"  Physical  Measurements  of  Audition  and  Their  Bearing  on  the  Theory 
of  Hearing." — 1924. 

Hayes,  Harvey  C. 

"  Measuring  Ocean  Depths  by  Acoustical  Methods." — 1925. 

Peek,  F.  W. 

"  Lightning."— 1926. 

WALTON  CLARK  MEDAL  AWARDS 

1926-1927 

Clark,  Walton. 

Distinguished  Contributions  to  the  Gas  Industry,  Especially  the  Association 
of  Chemical  and  Physical  Laboratories  with  the  Developmental  Work 
of  the  Gas  Companies. — 1926. 

WETHERILL  MEDAL  AWARDS 

1925-1927 

Akeley,  Carl. 

Motion  Picture  Camera. — 1926. 

Northeast  Electric  Company. 

Electric  Power  Drive  for  Typewriters. — 1926. 

TwYMAN,  Frank. 

Inventions  Embodied  in  the  Hilger  Interferometer. — 1925. 

Wagner  Electric  Corporation. 

The  Fynn-Weichsel  Motor. — 1925. 

LONGSTRETH  MEDAL  AWARDS 

1890-1927 
Abbe,  C. 

"  Meteorology  "   (Paper) . — 1913. 
Abbott,  Robert  R. 

"Modern  Steels  and  Their  Heat  Treatment"  (Paper).— 191 6. 
Achard,  F.  H.,  Kennelly,  A.  E.,  and  Dana,  A.  S. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper).— 

1917. 
Adams,  L.  H.,  and  Williamson,  E.  D. 

"The  Annealing  of  Glass"  (Paper). — 1921. 
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Adams,  W.  G.,  and  Forbes,  J.  S. 

Stop  Valve  for  Radiators. — 1893. 
Alexander,  John  E. 

'*  Phonosphere." — 1905. 
Alteneder,  Theodore,  and  Sons. 

Drawing  Pen. — 1905. 
Armstrong,  Wm.  T.,  and  Cox,  Jacob  D. 

Grip  Socket. — 1896. 
Arnold,  B.  J. 

Magnetic  Clutches  and  System  of  Electric  Power  Station  Construction.— 

1903. 
Austin,  John  T. 

Austin  Organ. — 191 7. 

Ball,  John  D. 

"  Investigations    of    Magnetic    Laws    for    Steel    and    Other    Materials " 

(Paper). — 1917. 
Baskerville,  C. 

"  Chemistry  of  Anaesthetics"  (Paper). — 1912. 
Bates,  E.  G. 

Typographic  Numbering  Machine. — 1895. 
Baush,  Christian  H. 

Radial  Drilling  Machine. — 1894. 
Becker,  Christopher  A. 

Chainomatic  Balance. — 1917. 
Bennett,  Charles  A. 

Typewriter. — 1909. 
Bergonie,  J. 

Use  of  A.  C.  Electro-magnet  in*Surgery. — 1921. 
Bloede,  V.  G. 

Process  of  Tinting  Fabrics. — 1894. 
Bon  NELL,  Russell,  and  Schmitt,  Henry  J. 

Gate  Valves. — 1901. 
Bradburn  and  Pennock. 

Process  of  Obtaining  Alumina  from  Bauxite. — 1893. 
Brandt,  Edward  J. 

Automatic  Cashier. — 1922. 
Breed,  G. 

Apparatus  for  Producing  Musical  Sounds  by  Electricity. — 1908. 

Bristol,  W.  H. 

Recording  Pressure  Gauge. — 1894, 
Brown,  Harold  P.,  and  Edison,  Thomas  A. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 

Caffrey,  C.  S.,  and  Company. 

Improvement  in  Carriages  and  Wagons. — 1900. 

8 
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Carty,  J.  J. 

Bridging  Bell  System. — 1905. 
Chaffee,  £.  L. 

"Continuous  Electric  Oscillations"   (Paper). — 1913. 
Chance,  £.  M. 

"Pathogenic  Mine  Atmospheres"  (Paper). — 1912. 
Chance,  Thomas  M. 

Apparatus  for  Separating  Materials  of  Different  Specific  Gravities. — 1925. 
Cheney,  W.  L. 

Lathe  Tool  and  Support. — 1895. 
Chenoweth,  a.  C. 

Method  of  Constructing  Sewers. — 1892. 
Clark,  Wm.  H.,  and  Collins,  Frank  W. 

Ventilating  Stove. — 1894. 
Collins,  Frank  W.,  and  Clark,  Wic.  H. 

Ventilating  Stove. — 1894. 
Colt's  Patent  Fire  Arms  Manufacturing  Company. 

Automatic  Pistols. — 1906. 
Cooper,  W.  S. 

Specimens  of  Aluminum  Castings. — 1895. 
Cox,  Jacob  D.,  and  Armstrong,  Wm.  T. 

Grip  Socket. — 1896. 
Creighton,  H.  Jermain. 

"The  Deteriorating  Action  of  Salt  and  Brine  on  Reinforced  Concrete" 

(Paper). — 1918. 
Crisfield,  J.  a.  p. 

Moisture  Determinator  for  Coke  and  the  Like. — 1909. 
CUMMINGS,  H.  H. 

Speed  Controllers. — 1903. 
Cushman,  Allerton  S.  * 

"Researches  on  the  Corrosion  of  Iron  and  Steel"  (Paper). — 1908. 

Dana,  A.  S.,  Kennelly,  A.  E.,  and  Achard,  F.  H. 

"Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper). — 

1917. 
Denny,  James  J. 

Rubber  Lining  for  Grinding  Mills. — 1926. 
Deshler,  Charles,  and  McAllister,  Edward  J. 

Portable  Photometer. — 1900. 
DeVoe,  W.  R. 

Conduit  Electric  Railway. — 1894. 
Dodge,  Wallace  H. 

Wooden  Split  Pulley.— 1891. 
Doolittle,  T.  B. 

Hard  Drawn  Copper  Wire. — 1898. 
Draper,  C.  W. 

Computing  Machine  with  Indicating  and  Registering  Mechanism. — 1904. 
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Eberhardt,  Henry  F.,  and  Ulrich,  F.  L. 

Radial  Gang  Cutter. — 1904. 
Eddison,  William  Barton. 

Jet  Entraining  Apparatus. — 1921. 
Edison,  Thomas  A.,  and  Brown,  Harold  P. 

Rail  Bonds  and  Electrical  Contacts. — 1899. 
Edwards,  Levi  Talbot. 

Compound  Air-Lift  System. — 1918. 
Elliott,  William  Swan. 

Process  and  Apparatus  for  the  Deaeration  of  Liquids. — 1924. 
Ellis,  Carleton. 

Paint  and  Varnish  Remover. — 191 6. 
Eve,  a.  S. 

"Modern  Views  on  the  Constitution  of  the  Atom"  (Paper). — 1916. 

Fay,  C.  N.  ;  Sholes,  Z.  G.,  and  Hochklassen,  H. 

Typewriting  Machine. — 1901. 
Follett,  W.  L 

Time  Stamp. — 1906. 
Folmer  and  Schwing  Mfg.  Company. 

Graflex  Cameras. — 1905. 
Forbes,  J.  S.,  and  Adams,  W.  G. 

Stop  Valve  for  Radiators. — 1893. 
Freas,  Samuel  T. 

"  Interlocking  "  Tooth  Saw. — 1922. 
Frick,  Fred. 

Electric  Program  Clock. — 1899. 
Fuller,  G.  W. 

**  Biochemical    and    Engineering    Aspects    of    Sanitary    Water    Supply " 

(Paper). — 19 16. 

Goldman,  Henry. 

Arithmachine. — 1901. 
Goodyear,  Charles. 

Projection  Lantern. — 1895. 
Granbery,  J.  H. 

Stadia  Rod.— 1909. 

Hartness,  James. 

Screw  Thread  Comparator. — 1922. 
Heilprin,  a. 

Improved  Ventilating  Car  Window. — 1897. 
Henning,  G.  C. 

Pocket  Recorder  for  Tests  of  Materials. — 1899. 
Hepburn,  J.  S. 

"Chemistry  of  Sugar"  (Paper). — 1911. 
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Hehr,  H.  T. 

" Deyelopment  of  Steam  Turbines"  (Paper).— 1914. 
Hicks,  Thomas  Wilung. 

"Once-Over"  Tiller.— ig22. 
Hnx,  F.  B. 

Improvement  in  the  Treatment  of  Sewage. — 1893. 
HntscH,  H.  H. 

Electric  Safety  Lamp. — 1914. 
HiTE,  B.  H. 

Sterilization  by  High  Pressure. — 1920. 
HoADLEY,  H.  G. ;  WiLUAMs,  H.  D. ;  and  Lewis,  £.  C 

Lever  and  Ratch  Attachment — 190a 
HocHKLASSEN,  H. ;  Fay,  C.  N.  ;  and  Sholes,  Z.  G. 

Typewriting  Machine. — 1901. 
Hoke,  William  £. 

Precision  Gauge  Blocks. — 1925. 

HOLUNGSHEAD,  W.  B. 

Automatic  Disinfectant  Ejector. — 1898. 

HOLMAN,  A.  J.,  AND  CoMPANY. 

Self -Pronouncing  Bibles. — igoa 
HoovEN,  Owens,  Rentschler  Co. 

Hooven  Automatic  Typewriter. — 19 17. 
Humphreys,  W.  J. 

"Volcanic  Dust,  Climatic  Changes  and  Ice  Ages"  (Paper). — 1914. 
Hyde,  E.  P. 

"Physical  Production  of  Light"  (Paper). — 191 1. 

International  Light,  Heat  and  Power  Company. 

Incandescent  Lamp. — 1901. 
International  Money  Machine  Company. 

Money  Machine. — 1917. 
Ives,  F.  E. 

Photo-micrographic  Process. — 1903. 
Ives,  H.  E. 

"Artificial  Daylight"  (Paper).— 1915. 

Improvements  in  Diffraction   Color   Photographs  and   Mode  of    Making 

Same. — 1907. 
Ives,  H.  E.  ;  Kingsbury,  E.  F.  ;  and  Karrer,  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper).— 191 9. 
IviNS,  E. 

Product  of  Tube  Making.— 1894. 

Johnston,  A.  L. 

Automatic  Safe  Electric  Disconnector. — 1894. 
Jones,  H.  C. 

"Nature  of  Solution"  (Paper).- 1913. 
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Jones,  J.  R. 

Machine  for  Rolling  Car  Wheels. — 1892. 

Karns,  J.  P.,  Company. 

Tunneling  Machine. — 1909. 
Karrer,  E.  ;  Kingsbury,  E.  F.  ;  and  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"  (Paper). — 1919. 
Keller,  Joseph  F. 

Automatic  Die  Cutting  Machine. — 1922. 
Kemp,  W.  W.,  and  Van  Horn,  W.  H. 

Gas  System. — 1919. 
Kennelly,  a.  E.  ;  Achard,  F.  H.  ;  and  Dana,  A.  S. 

** Experimental  Researches  on  the  Skin  Effect  in  Steel  Rails"  (Paper), — 

191 7. 
Kingsbury,  E.  F.  ;  Karrer,  E.  ;  and  Ives,  H.  E. 

"The  Physics  of  the  Welsbach  Mantle"   (Paper). — 1919. 
KiNKEAD  Manufacturing  Company. 

Apparatus  for  Aligning  and  Levelling  Shafting. — 1914. 
Kinyon,  Alonzo  G. 

Conveying  System  for  Pulverized  Materials. — 1926. 

KiTSON,  A. 

System  of  Oil  Heating  and  Incandescent  Lighting. — 1901. 
Knapp,  I.  N. 

"Natural  Gas"  (Paper). — 1913. 

KOTHNY,  G.  L.,  AND   SUCZEK,   RoBERT. 

Radojet  Air  Pump. — 1920. 
Kroll,  G. 

Convertible  Carriage. — 1896. 

Laird,  Schober  and  Company. 

General  Excellence  in  Manufacturing  Shoes. — 1900. 
Lathrop,  E.,  and  Schreiner,  O. 

"Organic  Constituents  in  Soil"  (Paper). — 1912. 
Ledoux,  J.  W. 

Fluid  Meter. — 1919. 
Leeds,  Morris  E. 

Recording  Devices. — 1920. 
Lenker,  Will  G. 

L-E-Vation  Rod. — 1915. 
Levy,  Max. 

Counting  Chamber  for  Haemocytometer. — 191 7. 
Lewis,  E.  C.  ;  Williams,  H.  D.  ;  and  Hoadley,  H.  G. 

Lever  and  Ratch  Attachment. — 1900. 
Lewis,  John  F.,  and  Mattes,  Wm.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Lewis,  W. 

Inertia  Indicator. — 1899. 

Shockless  Jarring  Machine. — 1926. 


ii8  YEAR  BOOK  OF 

LONOSTRETH  MEDAL  AWARDS 

Lloyd,  M.  G. 

"Magnetic  Hysteresis"  (Paper). — 191 1. 
Lodge,  George. 

Electro-magnetic  Street  Railway  System. — 1896. 

LUCKIESH,  M. 

"The  Visibility  of  Airplanes"  (Paper). — 1920. 
LupTON,  D.,  Son  and  Company. 

Automatic  Closing  Fireproof  Metal  Window. — 1904. 

Mack  AY,  William  M. 

Operating  Valve. — 1893. 
McAllister,  E.  J.,  and  Deschler,  Charles. 

Portable  Photometer. — 1900. 
McBride,  Thomas  C. 

Locomotive  Feed  Water  Heater. — 1924. 
Marsh,  E.  B. 

Metallic  Comer  Bead. — 1897. 
Mattes,  William  F.,  and  Lewis,  J.  F. 

Locomotive  Cylinder  Lubricator. — 1894. 
Meeker,  G.  H. 

New  Apparatus  and  Method  in  Clinical  Chemistry. — 1906. 
Meloche,  Daniel  H. 

Molds. — 1925. 
Menlo  Park  Ceramic  Works. 

Decorative  Tile  and  Faience  Work. — 1890. 
Midgley,  Thomas,  Jr. 

Optical  Indicator. — 1925. 
MiLEY,  Henry  M.  and  Michael. 

Color  Photography. — 1905. 
Miller,  Dayton  C. 

"A  32-Element  Harmonic  Synthesizer"   (Paper). — 1917. 
Moore,  Richard  B. 

"Biography  of  Sir  William  Ramsay"  (Paper). — 1919. 
MORSELL,  W.  F.  C. 

Sectional  Models  for  Stereometric  Representation. — 1903. 

Nachod,  Carl  P. 

Electric  Railway  Signal  System. — 1924. 
Noiseless  Typewriter  Company. 

Typewriter. — 1922. 
NORTHRUP,  E.  F. 

"Vortex  Motion  in  Liquids"   (Paper). — 1912. 

Pantasote  Leather  Company. 

"  Pantasote."— 1896. 
Parke,  Harry  S. 

Pneumercator  Tank  and  Draft  Gauge. — 1923. 
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Pfund,  a.  H. 

Colorimeter,  Cryptometer,  Paint  Film  Gauge  and  Rotating  Sector. — 1922. 
Philadelphia  Cremation  Society. 

System  of  Cremation. — 1892. 
Pitkin,  A.  J. 

Compound  Locomotive. — 1891. 

PiTTLER,  J.  W.  VON. 

Turret  Lathe. — 1903. 
Prestwich,  John  Alfred. 
Fluid  Gauge. — 1918. 

Rankin,  George  A. 

"  Portland  Cement "  (Paper).— 1917. 
Recklinghausen,  M.  von. 

"Ultra-violet  Rays"  (Paper).— 1915. 
Reese,  B.  D. 

Dirigible  Balloon. — 1910. 
Reeves,  Milton  O. 

Variable  Speed  Countershaft. — 1900. 
Regan,  H.  C,  Jr. 

Closed  Conduit  Electric  Railway. — 1897. 
Richards,  G.  M. 

Automatic  Fluid  Pressure  Friction  Clutch. — 1897. 
Riker,  C.  L. 

Lavatory. — 1900. 
Ringland,  Albert,  and  Schoenfuss,  F.  H. 

Portable  Brinell  Meter. — 1917. 
RoBY,  Henry  W. 

Screw  Jack. — 1891. 
Roeder,  J.  R. 

Improvement  in  Windows. — 1892. 
Roper,  Charles. 

Safety  Propellers. — 1909. 
Rosendale  Belting  Company. 

Camel  Hair  Belting. — 1893. 
Roussel,  W.  J. 

Cipher  Code  System. — 1902. 

RUSBY,  J.  M. 

"Industrial  Combustible  Gases"  (Paper). — 1914. 
Rushton,  K. 

Improvements  in  Trailing  Trucks  for  Locomotives. — 1910. 
Ruud,  Edwin. 

Instantaneous  Automatic  Water  Heater. — 1904. 

Schemerhorn,  W.  George. 

Folding  Boat. — 1891. 
Schlink,  Frederick  J. 

Stabilized  Platform  Weighing  Scale. — 1919. 


uo  YEAR  BOOK  OP 

hovoaTBsm  medal  awabds 

Schmidt,  Max,  and  Skbeb,  Joseph. 

Movable  Sidewalk. — 1894. 
Schmidt,  Henry  J.,  xun  Bonnell,  Russell. 

Gate  Valves. — ^1901. 
ScHOBNFuss,  Frank  H.,  and  Ringland,  Albert. 

Portable  Brinell  Meter. — 1917. 

SCHREINER,   O.,  AND  LaTHROP,  £. 

"Organic  Gmstituents  in  Soils"  (Paper),— 1912. 
Scripture,  £.  W. 

G>lor  Sense  Tester. — 1903. 
Seitz,  Henry  Jerome. 

G>al  Loading  and  Screening  Madunes. — 1904. 
Sharples  Specialty  Company. 

Super-Centrifuge. — 1916. 
Shaw,  H.  M. 

Lightning  Arrester. — 1904. 
Sheen,  Milton  Roy. 

Expansion  Machine  for  Tunnel  Construction. — 1924. 
Shellenbach,  William  L. 

Variable  Speed  Countershaft— 1903. 
Sholbs,  Z.  K.  ;  Fay,  C.  N.  ;  and  Hochklassen,  H. 

Typewriting  Machine. — 1901. 
SiEBEB,  Joseph,  and  Schmidt,  Max  £. 

Movable  Sidewalk.^1894. 
Skinner,  Joshua  J. , 

"  Soil  Aldehydes  "  (Paper) .—1919. 
Smathers,  Frank  W. 

Power  Drive  for  Typewriters. — 1926. 
Snook,  Homer  Clyde. 

X-Ray  System. — 1919. 
Sociirt  Genevoise. 

Measuring  Machine. — 1923. 
Spitzglass,  Jacob  M. 

Republic  Flow  Meter. — 1921. 
Star  Brass  Manufacturing  Company. 

Steam  Gauge. — 1894. 
Stearns  Manufacturing  Company. 

Automatic  High  Speed  Engine. — 1892. 
Stone,  John  Stone. 

"Propagation  of  Electric  Waves  along  Wires"  (Paper). — 1913. 
Stradling,  George  F. 

"Modern  Theories  of  Magnetism"  (Paper). — 1916. 
Stumpf,  J. 

Una  Flow  Steam  Engine. — 1909. 
SuczEK,  Robert,  and  Kothny,  G.  L. 

Radojet  Air  Pump. — 1920. 
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Taintor,  C.  C. 

Positive  Saw-Set. — 1895. 
Taussig,  John  H.,  and  Zeek,  Charles  F. 

Automatic  Operation  of  Water  Gas  Sets. — 1918. 
Teal,  B.  F. 

Anti-friction  Universal  Joint  for  Shafting. — 1909. 
Thomas,  C.  C. 

"Measurement  of  Gases"   (Paper). — 1912. 
TiERNAN,  Martin  F.,  and  Wallace,  C.  F. 

Chlorinator. — 1922. 

TOERRING,   C.  J. 

Electric  Arc  Lamp. — 1903. 
Town  SEND,  T.  F. 

Improved   Thermometer   Support. — 1907. 
Tucker,  W.  H. 

Letter  and  Document  Files. — 1900. 
Turner,  W.  V. 

"Locomotive  Air-brake"  (Paper). — 1911. 
Tutwiler,  C.  C. 

"Recovery  of  Gas  Works  By-products"  (Paper). — 1915. 

Ulrich,  Frederick  L.,  and  Eberhardt,  H.  £. 

Radial-Duplex  Gang  Cutters. — 1904. 
Underwood,  John,  and  Company. 

Combined  Calculating  and  Typewriting  Machine. — 1915. 

Van  Aller,  Tycho. 

Calorizing  Process. — 1918. 
Van  Horn,  William  H.,  and  Kemp,  William  W. 

Kemp  Gas  System. — 1919. 

Waggner,  B.  G. 

Prepayment  Gas  Meter. — 1916. 
Wagner  Electric  Manufacturing  Company. 

Single  Phase  Alternating  Current  Power  Motor. — 1902. 
Wahl  Adding  Machine  Company. 

Adding  Machine. — 1916. 
Wallace,  C.  F.,  and  Tiernan,  Martin  F. 

Chlorinator. — 1922. 
Waterbury  Tool  Company. 

Double  Universal  Joint. — 1904. 
Weidlog,  Charles  B. 

Indicator  for  Boring  Machines. — 1906. 
Welsbach  Light  Company. 

Various  Manufactured  Products. — 1901. 
Wentworth,  C.  C. 

Improvements  in  Hydraulic  Rams. — 1903. 
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LONGSTRETH    MEDAL  AWARDS 


Wetherill,  Henry  Emerson. 

New  Physical  Diagnostic  Instruments. — 1906. 
Wheeler,  George  A. 

Step  Type  Escalator. — 19 14. 
White,  J.  J. 

Journal  Box. — 1891. 
Whitehead,  J.  B. 

**  The  Electric  Strength  of  Air  and  Methods  of  Measuring  High  Voltage  " 

(Paper).— 1918. 
Williams,  Brown  and  Earle. 

Kerosene  Lamp  for  Magic  Lanterns. — 1902. 
Williams,  H.  D.  ;  Hoadley,  H.  G.  ;  and  Lewis,  E.  C. 

Lever  and  Ratch  Attachment, — 1900. 
Williamson,  E.  D.,  and  Adams,  L.  H. 

"The  Annealing  of  Glass"  (Paper). — 1921. 

Yawman  and  Erbe  Manufacturing  Company. 

Rapid  Roller  Copier. — 1904. 
Young,  C.  D. 

"Locomotive  Superheaters"  (Paper). — 1915. 

Zeek,  Charles  F.,  and  Taussig,  John  H. 

Automatic  Operation  of  Water  Gas  Sets. — 1918. 

ZiMMERMANN,    WiLLIAM    F. 

Hob  for  Worm  Gears. — 1924. 

CERTIFICATE  OF  MERIT  AWARDS 

1885-1926 

Baylis,  R.  N. 

Brush  Holder  and  B rusher  for  Dynamos. — 1909. 
Bein,  Emil  J. 

Letter  and  Document  Files. — 1900. 
Bingham,  Eugene  C. 

Viscometer. — 1922. 
Blanton,  E.  a.,  Jr. 

Shaft  Coupling,  Nut  Locks,  Cams,  etc. — 1910. 
Blonck,  W.  a. 

Boiler  Efficiency  Meter. — 1914. 
Blount,  Eugene  I.,  and  Taylor,  Warren  H. 

Door  Check. — 1902. 
Branch,  C.  J. 

Electric  Light   Shade. — 1909. 
Bullard,  Rear- Admiral  W.  H.  G. 

"The  Application  of  Radio  to  Navigation  Problems"  (Paper). — 1922. 
Byerly,  F.  E. 

Cutter  and  Cutter  Head.--i893. 
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Candee,  C.  H. 

Car  Truck  and  Journal  Bearings. — 1887. 
Cook,  J.  S. 

Self-Lubricating  Journal   Box. — 1898. 
CopPAGE,  B.  Denver. 

Plastometer. — 1925. 

I>empster,   J.   T.   H. ;    Fleming,    Richard;    General   Electric   Company; 

AND  StEINMETZ,  C.  P. 

Magnetite  Lamp. — 1908. 
DeRycke,  J. 

Steam  Separator. — 1894. 
Dodge,  W.  W. 

Wooden  Split  Pulley.— 1885. 
Dunn,  G.  S. 

Automatic  Electric  Brake  Motor. — 1902. 

Ellsworth,  F.  G. 

The  Knudson  and  Ellsworth  Telephone. — 1891. 
Elton  head,  W.  B. 

Nut  Lock.--i885. 
Etchells,  Harry,  and  Graves,  H.  A. 

Electric  Arc  Furnace. — 1922. 

Fleming,    Richard;    Dempster,   J.   T.   H. ;    General   Electric   Company; 
and  Steinmetz,  C.  p. 
Magnetite  Lamp. — 1908. 

General   Electric  Company;    Dempster,   J.    T.   H. ;    Fleming,    Richard; 
AND  Steinmetz,  C.  P. 

Magnetite  Lamp. — 1908. 
Getty,  John  K. 

Bicycle  Support. — 1896. 
GiLSON,  Emery  G. 

Calorizing  Process. — 1918. 
Glazier,  John  T.  and  Peter  F. 

Universal  Nozzle. — 1904. 
Gowdey,  J. 

Compartment  Drawer. — 1902. 
Gray,  Charles  B. 

Sheet  Metal  Cutter.— 1925. 
Greaves,  H.  A.,  and  Etchells,  Harry. 

Electric  Arc  Furnace. — 1922. 
Greene,  F.  V.  and  M.  A. 

Improvement  in  Windows. — 1892. 

Haines,  R.  B.,  Jr. 

Automatic  Micrometer  Gauge  for  Hot  Metal. — 1896. 
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cmarmokTE  of  mkrit  awards 
Hallanan,  M. 

Horseshoe  and  Pad — 1896. 
Hallbebg,  J.  H. 

Current  System  for  Trunk  Line  Railways. — igod. 
Hanson,  Freeman. 

Wood  Turning  Machine. — 1891. 

HARB(X.SHEI]iER,  J. 

Garbage  B<mcw — 1894. 
Havasd,  Oliver  D. 

G>al  Meter. — 1918. 
Hays,  Charles  and  Joseph. 

COs  and  Draft  Recorder.— 1920. 
Hepburn,  J.  S. ;  St.  John,  E.  Q.  ;  and  Jones,  F.  M. 

''Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniaceae  "  (Pa^r). — 1921. 
Hill,  Edgar. 

Caliper  Measuring  Device. — 1903. 
Hill,  Myron  F. 

Roller  Bearings.— 1902. 

International  Burglar  Immuntty  Co. 
Electric  Protective  Devices. — 1905. 

Jones,  Frank  Morton  ;  Hepburn,  J.  S. ;  and  St.  John,  E.  Q. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 
Sarraceniaceae  "  (  Paper) . — 1921. 

Kidde,  Walter,  and  Company. 

Improved  System  of  Detecting  and  Extinguishing  Marine  Fires. — 1922. 
Kinney,  R.  D. 

Internal  Fired  Water  Tube  Boiler. — 1899. 

Lance,  W.  L. 

Utilizing  Oil  Cloth  Waste.— 1888. 
Land,  S. 

Sash  Cord  Fastener. — 1886. 
Landau,  David,  and  Parr,  Percy  H. 

"A  New  Theory  of  Plate  Springs"  (Paper).— 1920. 


MacDonald,  Thomas  H. 

Apparatus  for  Recording  Sound. — 1900. 
McChesney,  R. 

Improvements  in  T-Squares. — 1893. 
McIntyre  Company. 

Electric  Wire.— 1893. 
McLauthlin,  Martin  B.,  and  Taylor,  George. 

Household  Garbage  Carbonizer. — 1895. 
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Maxon,  Harry  R. 

Pre-mix  Burner. — 1923. 
Mendenhall,  Charles  £. 

"Aeronautic  Instruments"  (Paper). — 1922. 

Naber,  H.  a. 

Gas  Voltameter. — 1895. 
National  Nutrient  Company. 

Nutrium,  a  New  Food  Product. — 1902. 
Neumeyer,  H.  F. 

Spray  Nozzle. — 1895. 
NouY,  P.  Lecomte  du. 

Surface  Tension  Apparatus. — 1923. 

Parr,  Percy  H.,  and  Landau,  David. 

"A  New  Theory  of  Plate  Springs"  (Paper). — 1920. 
Parvin,  a.  B. 

Tele-photo  Lens. — 1895. 
Phelps,  W.  J. 

Hylo-Incandescent  Lamp. — 1903. 

PiCH,  FklEDRICH. 

Cast  Iron  Brazing. — 1903. 
Pitney,  Arthur  H. 

Postage  Meter. — 1922. 
pROUTY,  Theodore  C.  and  Willis  O. 

Chronometric  Tachometer. — 1925. 

Reagan,  James. 

Improved  Grates. — 1900. 
RiDGWAY,  E.  B. 

Steam  Hydraulic  Elevator. — 1914. 
Rinn,  J.  J. 

Tent  Fastening. — 1904. 
Robinson,  Cyrus  R. 

Improved  Fire  Nozzle. — 1905. 
RoLiN,  Charles  W: 

Adjustable  and  Interchangeable  Grate. — 1918. 
Rowland,  L.  G. 

Automatic  Safety  Device  for  Electric  Circuits. — 1897. 

Sadtler,  J.  P.  B. 

Water  Heater  for  Range  Boilers. — 1900. 
Schenck,  W.  T.  Y. 

Improved  Hose  Reels. — 1893. 
Sheaf,  Philip  A. 

Circle  Drawing  Attachment  for  Microscopes. — 1916. 
Simpson,  W.  L. 

Steam  Separator. — 1894. 
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Stein,  F.  J. 

An  Improved  and  Simplified  System  of  Pitman  Phonography. — 1904. 
Steinmetz,  C.  p.;  Dempster,  J.  T.  H. ;  Fleming,  Richard;  and  General 
Electric  Company. 

Magnetite  Lamp. — 1908. 
St.  John,  E.  Q.  ;  Hepburn,  J.  S. ;  and  Jones,  F.  M. 

"Absorption  of  Nutrients  and  Allied  Phenomena  in  the  Pitchers  of  the 

Sarraceniaceae "  (Paper). — 1921. 
Sweetland,  Ernest  J. 

Metallic  Filter  Cloth. — 1918. 
SwETT  AND  Lewis  Company. 

Static  Machine  for  X-Ray  Apparatus. — 1899. 

Taylor,  George,  and  McLauthlin,  Martin  B. 

Household  Garbage  Carbon izer. — 1895. 
Taylor,  Warren  H.,  and  Blount,  Eugene  I. 

Door  Check. — 1902. 
TUCKFIELD,  C.  B. 

Stove  Pipe  Anchor. — 1896. 

Vanier,  G.  P. 

Potash  Bulb. — 1914. 

Warden,  J.  T. 

Improved  Drawing  Board. — 1893. 
Weber,  George  and  William. 

Speaking  Attachment  for  Telephone. — 1894. 
Whinery,  Samuel  Brent. 

Improved   Method   of    Blueprinting. — 1902. 
White,  E.  M. 

Chimney  for  Incandescent  Lamp. — 1898. 
Wickers  ham,  W. 

Printers'  Quoin. — 1894. 
Wilkes,  M. 

Automatic  Cut-oflf  for  Slide  Valve  Engines. — 1889. 


TERMS    AND    PRIVILEGES    OF    MEMBERSHIP 

Members  of  the  Institute  shall  consist  of  those  engaged  or  interested  in 
scientific  pursuits  or  in  the  application  of  science  in  the  mechanic  and  industrial 
arts.  All  persons  interested  in  the  purposes  and  activities  of  the  Institute  and 
who  are  willing  to  further  them,  may  become  members  when  proposed  by 
members  in  good  standing  and  elected  by  the  Board  of  Managers.  The  mem- 
bership of  the  Institute  shall  consist  of  the  following  classes  of  members;  ins.: 
Honorary  and  Corresponding,  Endowment,  Life,  Contributing,  Resident,  Non- 
resident, Student,  and  holders  of  Second  Class  Stock. 

Honorary  and  Corresponding  members  shall  be  nominated  by  the  Board 
of  Managers  and  shall  require  for  their  election  four-fifths  of  the  votes  of  the 
members  present  at  any  stated  meeting  of  the  Institute  at  which  their  nomi- 
nation may  be  acted  upon.  They  shall  not  be  entitled  to  vote  nor  to  hold  office. 
All  other  members  shall  be  elected  by  the  Board  of  Managers. 

Endowment  members  shall  consist  of  persons,  firms,  corporations  or 
associations  who  shall  make  an  endowment  payment  of  five  thousand  dollars 
($5000)  to  the  Institute,  and  who,  upon  acceptance  thereof  by  the  Board  of 
Managers,  shall  thereafter  have  the  privilege  of  nominating  annually  to  the 
Board  of  Managers  for  election  (subject  to  its  discretion  as  to  any  particular 
nominee)  as  Resident  members  of  the  Institute  for  its  then  current  year,  with- 
out payment  of  dues,  that  number  of  persons,  to  be  determined  from  time  to 
time  by  the  Board  of  Managers,  whose  annual  dues,  if  they  were  paying  annual 
Resident  Membership  dues,  would  approximately  equal  but  not  exceed  the  then 
current  income  from  such  endowment  payments.  Such  Endowment  Member- 
ships shall  be  perpetual,  and  shall  be  transferable  by  the  holders  thereof  by  will 
or  otherwise;  provided,  however,  that  the  Board  of  Managers  at  any  time  may 
refund  five  thousand  dollars  ($5000)  to  the  then  holders  of  any  such  member- 
ship, and  annul  and  terminate  that  membership. 

Contributing  members  shall  consist  of  firms,  corporations,  associations 
or  individuals  who  shall  pay  annually  the  sum  of  three  hundred  dollars  ($300). 
A  contributing  member  shall  have  the  right  to  nominate  nineteen  persons  to  the 
Board  of  Managers  for  election  as  Resident  members  for  the  year  then  current, 
subject  to  the  discretion  of  the  Board  as  to  any  particular  nominee,  and  members 
thus  elected  shall  pay  no  dues. 

Resident  Life  members,  whose  membership  shall  not  be  transferable, 
are  those  members  who  shall  pay  the  sum  of  three  hundred  dollars  in  any 
one  year. 

Non-resident  Life  members  shall  be  those  members  who  reside  perma- 
nently at  a  distance  of  not  less  than  twenty-five  miles  from  Philadelphia  and 
who  shall  pay  the  sum  of  one  hundred  dollars  in  any  one  year. 

Resident  members  shall  be  residents  of  the  City  of  Philadelphia  who 
have  been  elected  to  membership  in  the  Institute  and  who  shall  pay  annual  dues 
of  fifteen  dollars. 
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Non-reddent  memben  shall  be  those  members  who  reside  permanently 
at  a  distance  of  not  less  than  twenty-five  miles  from  Philadelphia  and  who 
shall  pay  annual  dues  of  five  dollars.  They  shall  also  pay  an  initiation  fee  of 
five  dollars. 

Student  members  shall  be  over  sixteen  and  under  twenty-two  years  of 
age.  They  sh^ll  pay  annual  dues  of  three  dollars  if  they  do  not  receive  the 
Journal  of  the  Institute,  and  six  dollars  if  they  do  receive  the  Journal.  The 
term  of  student  members  shall  be  limited  by  the  age  of  twenty-two  years,  after 
n^ch  time  they  shall  be  eligible  for  transfer  to  the  other  types  of  membership 
upon  the  payment  of  the  appropriate  fee  or  dues. 

Privileges:  All  members,  of  whatever  dass,  are  entitled  to  participate  in 
the  meetings  of  the  Institute,  in  the  use  of  the  Library,  to  receive  tickets  for 
the  lectures  and  to  receive  monthly  one  copy  of  the  Journal  of  the  Institute, 
except  that  student  members,  and  honorary  and  corresponding  members,  shall 
not  have  the  right  to  vote,  nor  to  hold  office,  and  student  members  paying  the 
three  dollars  annual  dues  shall  not  receive  the  Journal  of  the  Institute. 

Resignations  must  be  made  m  wnHng,  and  dues  must  be  paid  to  the  date 
of  resignation. 

Membership  Badges^ — Pin  or  button  form,  may  be  purchased  from  the 
Controller  for  One  Dollar.  All  badges  are  numbered  and  the  owner's  name 
and  number  recorded. 

For  further  information  and  membership  application  blanks  address  the 
Secrbtary  of  the  Institute. 


MEETINGS  AND  LECTURES 
1926-1927  ^ 

Wednesday,  October  20.  Dr.  W.  D.  Coolidge,  Laboratories  of  the  General 
Electric  Company,  Schenectady,  New  York,  "The  Production  of  High 
Vohage  Cathode  Rays  Outside  of  the  Generating  Tube." 

Thursday,  October  28.    Meeting  in  celebration  of  "Management  Week." 

Thursday,  November  4,  William  F.  Parish,  Esq.,  Consulting  Lubrication 
Engineer,  New  York  City,  "  The  Distillation  of  Petroleum  for  the  Manu- 
facture of  the  Lubricating  Oils." 

Thursday,  November  11.  Howard  T.  Barnes,  D.Sc,  Professor  of  Physics, 
McGill  University,  "Thermit  and  Icebergs." 

Wednesday,  November  17.  Richard  C.  Tolman,  Ph.D.,  Professor  of  Physical 
Chemistry  and  Mathematical  Physics,  California  Institute  of  Technology, 
"  Statistical  Mechanics  and  Its  Application  to  Physical- Chemical  Problems." 

Thursday,  December  2.  Hugh  Stott  Taylor,  D.Sc,  Professor  of  Physical 
Chemistry,  Princeton  University,  "  Atomic  Hydrogen  and  the  Mechanism 
of  Catalysis." 

Thursday,  December  9.  John  Quincy  Stewart,  Ph.D.,  Professor  of  Astro- 
nomical Physics,  Princeton  University.  "  Hypotheses  Regarding  the  Source 
of  the  Energy  of  Sun  and  Stars." 

Wednesday,  December  15.  Nevin  E.  Fiuik,  Operating  Engineer,  Philadelphia 
Electric  Company,  Philadelphia,  Pa.,  "  Unusual  Engineering  Features  of 
the  Conowingo  Dam  and  Power  Plant." 

Thursday,  January  13.  Bergen  Dayis,  Ph.D.,  Department  of  Physics,  Columbia 
University,  "  Refraction  of  X-rays." 

Wednesday,  January  19.  Thomas  Midgelcy,  Jr.,  Esq.,  Research  Chemist, 
Dayton,  Ohio,  "Anti-Knock  Motor  Fuel." 

Thursday,  January  27.  George  W.  Morey,  Ph.D.,  Geophysical  Laboratory, 
Washington,  D.  C,  "  The  Chemical  Basis  of  Glass  Technology." 

Thursday,  February  3.  L.  B.  Stiles,  C.E.,  Construction  Engineer,  The  Brook- 
lyn Union  Gas  Company,  "The  Gowanus  Canal  Pipe  Tunnel." 

Thursday,  February  10.  Wolfgang  Klemperer,  Esq.,  Akron,  Ohio,  "  Soaring 
Flight." 

Wednesday,  February  16.  B.  S.  Hopkins,  Ph.D.,  Department  of  Chemistry, 
University  of  Illinois,  **  Illinium." 

Thursday,  February  24.  H.  B.  Williams,  Ph.D.,  College  of  Physicians  and 
Surgeons,  Columbia  University,  "  Physical  Instruments  in  Medical  Service." 

Thursday,  March  3.  J.  H.  Dellinger,  Ph.D.,  Senior  Physicist,  Bureau  of 
Standards,  Dept.  of  Commerce,  Washington,  D.  C,  "  Directive  Radio 
Transmission." 

Thursday,  March  10.  L.  P.  Alford,  Editor,  "  Manufacturing  Industries," 
New  York  City,  "Safety  and  Production." 
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Wednesday,  March  i6.  C.  H.  Kunstnan,  Ph.D.,  Physicist,  Fixed  Nitrogen 
Research  Laboratory,  Bureau  of  Soils,  Department  of  Agriculture,  Wash- 
ington, D.  C,  "  The  Thermionic  Emission  From  Iron  Alkali  Mixtures 
Used  as  Catalysts  in  the  Synthesis  of  Ammonia." 

Thursday,  March  24.  Robert  H.  Gault,  Ph.D.,  Director,  Vibro-Tactile  Re- 
search Laboratory.  SmitACollege.  Northampton,  Mass.,  "The  Interpre- 
tation of  Speech  by  Tactual  and  Visual  Impression." 

Thursday,  March  31.  H.  A.  Lorentz,  Ph.D.,  F.R.S.,  Professor  of  Physics, 
University  of  Leiden,  Holland,  "How  Does  an  Atom  Radiate  Light?" 

Thursday.  April  7.  Edward  Capps,  Professor,  Department  of  Oassics,  Prince- 
ton University,  Princeton,  N.  J.,  Chairman  of  Managing  Committee, 
American  School  of  Classical  Studies  at  Athens,  "  Excavation  of  Athens.** 

Thursday.  April  14.  W.  F.  G.  Swann,  Sc.D..  Director.  Sloane  Physics  Labo- 
ratory, Yale  University,  New  Haven,  Conn.,  "  What  Is  Left  of  the  Atom.** 

Wednesday.  April  20.  A.  H.  ^farkwart,  Vice-President,  Pacific  Gas  and 
Electric  Company,  San  Francisco,  California,  "  Power  in  California." 

Wednesday,  May  18.     Medal  Day. 

BARTOL  RESEARCH  FOUNDATION  LECTURES 

LECTURES  BT  R.  WHIDDIHGTOK,  MJU  D.Sc,  F.S^ 

CAVENDISH   PROFESSOR  OF  PHYSICS,  DEAN  OF  THE  FACULTY  OF  SCIENCE, 

UNIVERSITY  OF  LEEDS,  ENGLAND 

Wednesday,  October  13,  1926.  at  Four  0*Qock,  p.m. 

The  Luminous  Discharge  Through  Rare  Gases 


LECTURES  BY  PROFESSOR  R.  C.  TOLM AK 

CALIFORNIA    INSTITUTE    OF    TECHNOLOGY 

November  17,  at  Eight-Fifteen  O'Clock,  p.m. 
November  19,  at  Four  O'Clock,  p.m. 
November  22,  1926,  at  Four  O'Clock,  p.m. 

Wednesday.  November  17 — "  The  Methods  of  Statistical  Mechanics." 

Comparison  of  the  methods  of  ordinary  and  statistical  mechanics.  Com- 
parison of  the  methods  of  statistical  mechanics  and  thermodynamics.  Ensemble 
and  phase.  Phase  spaces.  Distribution  of  ensemble  in  phase.  Change  in 
density  of  distribution  with  time  (Liouville's  theorem).  Application  to  molecu- 
lar systems.    Ergodic  hypothesis. 

Friday,  November   19—**  Some  Applications  of  Statistical  Mechanics  to 
Systems  That  Are  in  Equilibrium." 

The  Maxwell-Boltzmann  distribution  law.  The  Maxwell  distribution  law. 
Molecular  collisions.  The  general  equipartition  law.  Modifications  introduced 
by  quantum  theory.  Use  of  new  form  of  Maxwell-Boltzmann  distribution 
law.    Application  of  statistical  mechanics  to  concentrated  systems.    The  prin- 
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ciple  of   dynamical   reversibility.    The   principle  of   microscopic   reversibility. 
Applications. 

Monday,  November  22 — "  Some  Applications  of  Statistical  Mechanics  to 
Systems  That  Are  Changing  Towards  the  Condition  of  Equilibrium." 

Boltzmann's  H-Theorem.  Extensions  of  the  H-Theorem.  Critique  of  the 
H-Theorem.  Transport  problems.  Rate  of  chemical  reaction.  The  existence 
of  homogeneous  non-catalyzed  gas  reactions.  The  rate  of  decomposition  of 
nitrogen  pentoxide.  The  temperature  coefficient  of  rate  of  decomposition.  The 
mechanism  of  activation.    The  transfer  of  energy  to  molecules. 


CHRISTMAS  WEEK  LECTURES  FOR  YOUNG  PEOPLE  BY  ROBERT  W.  WOOD 

PROFESSOR   OF    PHYSICS,    JOHNS    HOPKINS    UNIVERSITY,    BALTIMORE 

December  27,  28,  30  and  31,  1926,  at  Three  O'Clock,  p.m. 

Recreations  with  Radiations 

Monday,  December  27,  1926 

Analogies  between  sotmd  and  light.  Waves  originated  by  vibrators.  Things 
that  vibrate.  Interference  of  sound-waves,  two  sounds  producing  silence. 
Resonance:  a  vibrator  set  in  motion  by  waves.  Detectors  of  sound  and  light 
other  than  the  ear  and  eye.  Singing  flames  and  the  rotating  mirror.  Beats 
between  two  flames  of  different  pitch.  Flames  that  hear  notes  inaudible  to  the 
ear,  and  flash  in  rhythm  to  the  ticking  of  a  watch. 

Rijke's  tube  or  the  organ  pipe  that  blows  itself.  High  frequency  sounds 
that  destroy  life.  Water  jets  that  are  sensitive  to  sound.  Why  the  drops  scatter 
in  a  fountain.  Scattering  prevented  by  electricity.  How  rain  drops  form  and 
why  we  have  large  drops  in  a  thunderstorm.   Can  rain  be  induced  artificially  ? 

Rain  makers  and  their  devices. 

Stroboscopic  experiments  with  the  fountain. 

Electrical  vibrators  and  Hertz  waves.  An  electrical  system  that  pulsates 
every  three  seconds. 

TUESDAY,  DECEMBER  28,    I926 

Why  we  think  that  light  consists  of  waves.  White  light  and  colored  light. 
A  lamp  which  causes  moving  white  objects  to  appear  in  brilliant  colors,  though 
stationary  objects  appear  white.  Lamps  that  show  all  objects  as  uncolored. 
Why  objects  appear  colored.  Colors  produced  by  absorption  (body  color)  and 
by  selective  reflection  (surface  color). 

The  colors  of  the  sky  and  sun-set  colors. 

The  spectrum.  Absorption  and  emission  spectra.  Metals  that  bum.  How 
the  spectroscope  tells  us  what  the  sun  and  stars  are  made  of. 

THURSDAY,   DECEMBER  30,    I926 

Fluroescence  substances  which  manufacture  light  of  one  color  when  illu- 
minated by  light  of  another  color.  Phosphorescence  substances  or  storage 
batteries  for  light. 
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Interference  of  light.  The  colors  of  thin  films.  The  opal  and  reflection 
by  multiple  films.  Chlorate  of  potash  irridescent  crystals.  Stationary  light  waves. 

Lippman's  color  photographs. 

Polarized  light.  Two  perfectly  transparent  substances  are  opaque  to  light 
in  a  certain  positioiL 

Colors  shown  by  crystals  and  minerals  in  polarized  light. 

FRIDAY,  DECEMBER  3I,   I926 

Invisible  light.  Infra-red  rays  and  how  they  are  detected.  Ultra-violet 
light.  Uses  of  invisible  light  in  peace  and  war.  Secret  signalling.  Experiments 
with  the  ultra-violet  lamp.  Fluorescence  and  phosphorescence  under  ultra-violet 
light.  Squeezing  the  stored  light  out  of  phosphorescent  substances  by  infra- 
red rays. 
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